iC-ATSo00 
iC-AT100 


_HF FULL AUTOMATIC ANTENNA TUNER 


INSTRUCTION MANUAL 


fe ICOM 


TABLE OF CONTENTS 


|. SPECIFICATIONS. 22%. ais ene eee eee i or oe 1 

Hi DESCRIPTION) oion acm to panes heals einen aoe eee 2 
Hh INSTALLATION) 2a S hk oe te a one ie ee 3 
IV: CONTROL FUNCTIONS. Yo ise 9g 
V. OPERATION wos co. chetecere et i dno tinlee pte hacia aes ee t2 
Vi. INSIDE WIEWS “as sie eo oe 21 ah opine cree te cere 15 
VIE THEORY: OF OPERATION irae <2 tents eae ok eee eee DE 
VIL BLOCK DIAGRAM cc. ett seem oes erie eee Pe 
IX. -P.C.; BOARD: BAYOU Fe ee sewers ae aera SEPARATE 
X., SCHEMATICsDIAGRAM iar oso ie tle noe wake SEPARATE 


BOARD LAYOUT 


%* ATSOO ONLY 


TABLE OF CONTENTS 


|. SPEGIFICATIONS 22.25 ee 1 
‘i. DESCRIPTION 22) ee ee 2 
{lle INSTALLATION: sucess eee ee 3 
IV:i CONTROL: FUNCTIONS 4. oa: 9 
V. OPERATION 22,02 feet eee 12 
VI. INSIDE WIE WSs rus tte cos cetera 15 
Vil THEORY. OF OPERATION 654s ee ee eee 17 

Vit BLOCK DIAGRAM: ccc ree oer ue 21 
IX:- PC. BOARD UAYOUTee ce ee ee SEPARATE 
X. SCHEMATIC DIAGRAM............ Eee Pita SEPARATE 


is] 
oO 
i-] 


P1(BAND SW) 


mi-s 
io 


fe+—-- 1-6 
Lf eee 4 
if. : 


gees 


pens 


& 


“BE OR 


alte 


27 AS? clots 


2 


peak. ie 
evi & c ait, ws ee to 


1 | 
eS 
Me Z alti : 
" . eK ~*~ Ps 
‘ % ae 
o : Te a Be - & 
: ; mS. 
x Sy. Bs 56 
. 4 ra - 


* ATBOO ONLY 


DC-DC UNIT 
MAIN UNIT 


———— SENSOR UNIT 
ICOM INCORPORATED 
DET UNIT 


q Some components subject to change for 
a LE OSUNIT, 


an improvement without notice. 


BAND SWITCH UNIT 
Printed in Japan 


ic-AT100 


SCHEMATIC DIAGRAM ee n 


RS 39 


is PR L/ LR-127A 
a eee 

S 

™ 

yu 


co 0.0047 


42 22004 


cS 20p 
RIS 114 CF 330P 34 


C7 0.0047 


45 we 


ICt.2 MJr7asseD 
5 
Q/,3,/5 250468 7 


600g — — — — — — — — — — 


; 
9 
3 | 
S Mi 
3 Q Q2z4.a 258562 1 
Ss 2 8 QS7.9. 14.19.20 Z5C~ 
5 ames ad 
e |v ~ j ey. 
gq RIZ 2ZK ~ 5 (Am) Q6.8./0.12.13, 6~/8, 21. 
8 5 8 57a ead) | = 
IC) SN745/32N 4 ° Ss to Ro LJ 
als & é fe Sema oat ee Ss eT rr 
UT | rs oats IC3 SN70520N s 8 $ | Ce ] 
8 g ICG SN74S10N ¥ G Ics 0 = al 
= Da 6 & ICS NUPTT7ELOS + + 
N 9 IC/-2 PNA 7 m 
SS Q/,2 2SC/780 8/4 1N6O 


RI3 
— 


Q3  25«30 


cz 3H 
cz0 34 
cn 3H 


ce 34 
aia 
19 09009) 
ve 


N 
o 


Cote anh 
: ee eee to is 
ieee ae ee 
2k at ae: i 
S-ld iF 5, 


P2 (MAIN) 


9 ld = 


tee SR 


Sloat OR > 


-AT100 


Ls 


Scat eee) 


Lf 100m 


rn 
wo 
0 
a 
a 


6 
v 
& 


#000/ 4000/ 
> 02> 


£2000 £954 £7000 @9> 


2A 


10c8 


’ 


CrzZ 0.0027 RIZ 


010 
ci 0.0087 RIT 


biz 
C13 0.0007 RIF 


0? 


2 --- +--+ - - pe - = -- == 
C10 0.00¢7 RIO 


MITE SSED 


3.5 250468 


Q24.18 258562 


QS7,9, 14.19.20 ZICHAST 


wr.2 
Qa 


18) , Qs 
Q bf -® 40000 8/9 | 8 x £ 
O 
fal @son €a f id 
3 v 5 
ha i 
4a 3 
9 
“a! ¥ 
aq : 5 
© meee Geers ee ee ee ee ee ee ee 
4°0 L129 QA 
| ozz vw | ones al 
ie ¢ 
te a oe a 
a 
(pote ew eden (O00 — ee ae re) 
$OHNO 1H one Ey 3 J ° 5 fy 
es | ° of 14> | G 
bs] # 
| ba Fat, 
— o/ 24> yR voor Mhecl at ae 
| £2 00°0 06> wo, = | ie) 
4p00°0 052 AEE 17 
1 | ee | Zz 
\ Ss 
| 1000 Lv00'0 | = 
| oD >) 
| 401 pew 
! ee ee ee ee | 400/ 6KY 400s OPH Le000 25> 
alia Puella 1 oe 
' rR | 
ot ! eal °) 
H { | 2 9oy | O 
H | | ' | bay “R000 ESD | pm 
AL ! ‘ | ee 
H | | H py § GES 01 bey | 
' ' 8 8 
i | | | otk 8 : | 
' ' 
! % | 
' | | i} i uv 
Saar oe | 
i | | 
me | 2) 
' — Wet dl | 
1 im 
' ' x 
| | 
H ' 
' 1 
| | 
‘ ‘ 
| 
' t 
be Ee 
: is 
' 
at i 
cent | aes 
tops | “Fs 5 
' 
2 
| 4 4700'0 6/2 g 
| N F-& Lp000 a/> 
. 8 ge 
| gas 
| aaa6 


seex TH]| L 
i | | i Ss 7001 67 Ba ny 


—— — — — — 805000900 — — —— — — — 


t : 2 


i 
1 
' 
! 
! 
H 
' 
1 
' 
' 
1 
' 
1 
i 


TUM S 


Ree : 
ay 


tee 
wWoozz 27 P0004 | | 4 
f | Zz. 
or WD : q 
ae | | o 2 
ike es | 4 
tye? 8 ie Ae! er Eee b 
He @/2 a CN 3 IW Lay, Wy, We, i, 
. % He o> a) k) K) ) y) 
4v00'0 11D MO/ Ol LOOOO /2-B/D rs oz | | KS KS K SS HK) i KS 
m7 97 «OE BY ~ | | x = x x 
: 1 | g ais : 
ba peg 4 | | | rs . 4 
y 0 
| Hebets beans 
b | | | S) 
a | : . y 
Saiz 8 | eee v eee e reas 
= : 8 8 3 BR | | Santee ue [. 
x cea o Cane yg em i; 
[ae = yay tone | | 8 400010 2 : ey 3 3 \8 oO | 
O WENES aa | | @ i a) q : w 
= I | js Y iS Fr ome 
ra) HHS K+Ris000 > goa a | : : aad d ‘* 
: | | 4700 €> WEE zy ° ae I tiahe ‘i 
% ee | | CLP 1a OA aE he 
O q Lenoked ih | | | s&s fs 
- g Ldbdbaae | 
E ca BY t a] | | sa is | 
49000 EID 
= Le00'0 pIdD = Nze ET po eae i co tire ap ae 4 Jee Sine at ai eg oe ] Pane ae a a ae | 
a rk rf g & 
—— ee we ee ee ee ei eee ee Qce Fy 4 & 
o eaTEE a fiatie EE 
ip) 


‘ 
| § 38 Sat 
|| Hes | 
i 
genre Shale TS : | 
on $) 
are | ILI Tees l 
corel a a oe ; : 
4 9 j # Fd Can] 3 
sil eee rth i Perecis ‘ 
| N y eal] LP ars gecriaal rs e 
S Ic) rs1v01P as sy Sars Y 
| aR ema 5 
aaeoeeae Wh arma 7103.00 
| O tear ie a 8 
Q8,/0 2SA/0/S be iy | Srreainna teh 
| a9 zsc9a5 Tay 8 | Tol cr oot 
| DI Xz-062 Bey, a r rade (i 2 
M24 
| Hee dears | | “4 
| petal ae ge tO | | = 
Ha! J 2 {6 : | a 
| : a oe ee ge eee aS BRRRRRR é | | by wee 
3 
Bee Si ee ee ee aosossoa ; = 
SEEBEEEEE Seces. 
> & TUN Ss (e re Bt : 
poe io he 
eae eh Ai fel gees on Se pee le 
xo [_ eye eu esse | : Peele y [Ite aa 
S30 Wek Coe pe eee — ee cep» | IS Or 
es | Se eg ET | : 
oe esp eee eT) 
gestonee | Ser te ge aa) | 
sleet | 3 DY = PY-S53/K : = | 
N BIO PR-SSHK LED | 
| « DI} BG-SS31K o 
Serra ime ae ary 
ure | 4 pro % ie ee en 3 


iCcC-ATSOO 


SCHEMATIC DIAGRAM Ler 2 ie 


DET 


c/ /0P 
H 


t 

H 

: i 

Ri a7 $ ' 

qv ' 

TD) i! ra a t 

cy, a 8 a 7) : 

' 

8 /sa(tls sls as 

Sale eee es ne q 

g ) cee Ss a i 

aq > . ‘ wv 4 

: g ae 

: : y 
« 1 


C22 9.0087 


H 
S i 
S e M | Q,3,5 250468 
8 2 $ az¢.6 258562 
Is g e Q5.7.9,11,19,20 23C 
2 ve 
by a i c 
e |v ~ | 
g * $ (mam 06.8, 0, 12, /3. 16~18, 2. 
6 S 3 vt Pt | 
IC} SN74S132N 33° 8 Lad Ro 
¥ IC2 SN74S00N q3 4 > (Seal ME) 6 
G IC3 SN74S20N rS Q é 00, | a) : 
ms ICQ SN74S/0N ¥ u ies 5 aa Cl 0.0087 | 
nN ICS NJt178L05 rs + 8 fel 
8 tena pam Fo a wera arpa 
4 as,z 2scr720 ona 160 pgpen cages : cael ; 
= a3 25«30 gat aS r Le To] 
ANS uv erie 
eee erm 


an 
7 
r 


Ra 
re 
RI 470 
8 
Her 
3 , 
ae 
Q oy (> 
Sad ice Hoe 


~ w > 
BStiLo 
3 I 3 2 
R2 3.3 
C/ 2004734 
C2 0.0047 §}—4 
Ra 100K 


Ic1 rqas1v01P 


Q/-7 258562 LA 
Q8,/0 2SA/0IS i RI2 (K 
ar SCIAS 
~ z 


ic? O. 


MI 
8 » 
8 fy 
“ 33K : 
1g CF 9.087 
= 
R 
ute > 
crs 0,087 
SH 


< 


—— (se ddd5d0) 


i SBEBLEEEE 


a Se ey TY 
[ dot D/~ 7 BG-SS531K Mee 
° 


| 

| 

| 

| 

| 

| | 

; Ha ) x f© : 
Qo aT | 

i 3 | 

| 


zg Sa a ee eer 
Se | ap iT a Se 
is Ser aaa ea eee 
ort | a ies pee ae te ea 
an reso 7 pe ED mel 
re.zim | ees ae ETS 
24,28" | 8 Ven 
De? PY-SSZIK 
v DIO PR-SS31K LED 
: 
| Dil BE-SS3IK = AUT L 
| Basra ae STE a 


990908) 


X 


Gee 
Ean 


Io. O¢ 
3 


a 
= 


— ees ee ee 
Q 
ry 
9 
2 


ic-ATSOO 


SCHEMATIC DIAGRAM eee eg A can pennant sata ; 


power e ste e te +--+ == === 


precesenene, posaan= a ee enema = 9-2 ---- 9 --f------ ee ann wenn =o = sao— 


9 ‘ ‘ ‘ / ‘ ‘ 


RS 22 


IC/ ON1IOS 


a7o 


aia 


ae 


eS ed 


L2 2200 


CS 2/0P 3 
C7 0.00a7 


/R2 1068 RI 10KB 
/ 


@ CoO) @ 
sari lle | 


RIT 4.9K 


P2 
: a a a a ae De ee O] re aes rT [ipa ae eal 
3 va 
iE Ics.2 NITIBIFAD DIS. 2-25.20 15553 a i285 
> | pz wa ose oa | £4 ce 047 RI 47K Li 100m | 
SD) 4 a I 
13.5 250468 D2s-29 TLRIOZ % 
3 GH s Q2z¢.4¢ 258562 030-2 77% 303 MAIN | =28'5 S é | 
2 BS QS.7.9,11,19.20 2300S De~19 15953 | gn Py Z 
Ss g fea 3 
3 veo a) 8 
2 aq & é s e 
u 5 R22 33 it See s $ 
e i ~ R66 =e e ;2 
3 = By 06,8, 10, 2, /3.16~1,2), ZSA0/S | op5SG 23% sf | 
4 i 3 | 32 | o ws 
° Zso Ss &s | ] vu | 
3 S 8 : $ 
g IC2 SN78S00N Ts 4 3 MS | rg i aw 
Me IC3 SN74S20N care ry a | g | 
1C@ SN74S10N v G 98 | 30 y 
x ICS NuPT78LOS = + ss | 2 x | 
" Ici Pw we ie | al 
2 Q/,2 2scr740  BI~4 1NEO AGADAEA An oS | oS = | 
« 25«. 5 iS | 
once aere © s 3 ; 
YVuvd 8 
8 { 
Ps | a2 2spa6e | 
eee ee ee ee eee ee ee ee " | DI.2 (S553 
| D3,a 198 oc -OC 
me ee oe ee ee ee ee ee ee ee | 
i | L6 100m eee ee eee ee 
0 


bs 88 Li 100 x 8 
| 3 oe ; BAND SW Sa 5 
| si i 2 8 
m qT: g s s 
u s g 
st as} u 
P 
aan leone @ e 
en ° - 
a | telolyis 
a0 = 
oc iPuT 
ion | 5 S z ze R67 So 4 
an a3 3 = CN 274 O32 033 $ 
16-2109 | aos $ C8 coose7T 28 C| 
26. zen @2*< cal «8 
feet 
& tr 6 
| ici r131901P g 
° 
Ss 
| Q/-7 258562 q 
28.10 ZSA/OLS N 
eo zsc945 4 
R28 4774 
| DI Xz-062 ; ~ 
g S 
| x8 g 
| R . i AC PUT 
oS I 
R: 47K 
5 ey, I 
| rae a 
= <3 §)? g 2 
| a vw SiR ° a 
rs RS Sic Ss Cts 0.04 
oa : re eae a 
| ye fa e= ei 
= HW 2 
2 
y RLY i Ce Sie a aS 11] Fd 
—— +6e-— — — ee (@09000009| 3 
z g 
>: ° 
> zl R56 1.5K 
> 
io 
S ¥ 
$8 cy 
S37 ool TH 
— @) N 
ys & S$ z 
for O/~ 7 BG-S52IK % @ 9 § Ay, 
ade Pyne Pipers eka ese A DAS 
rats apn Sea Tw @ por 


7” 
sort 


| 
an | ° 
| SS aa eer J 
| 
| 


66 0.0047 
C47 0.0022 44 


13,2009 
24,281 


2.2K 
020 
C+2 0.0087 
R44 10K 
G 
a 
> 
al 
ta) 
N 


DIO PR-SSHK 


i] 

x 

a OF PY-s531K 

” LED 
« BI BG S531K 


R49 10K RAB 


A-0357 


Some components subject to change 
for an improvement without notice. 


oe fa)[ICOM] 1coM INCORPORATED 


| t v8 Li 100g | rt 
AE! . BAND Sw | mt coheed | 
| : i Ale 
5 
| 2 a “@ | c7to0e? , 
s! a as} | a 
auro | ) : 
o7 
6nn YX re | 
3507 | ° 
we 3 | 
i 
eal er ee =e 
Li) 8 10 c rr 
16-21— | ao Ss 4 . c8 co0aT . 
26. zBM ene Ee &, | ; to} , 
| : : 710 a 
. es | reg nie ao seser 
l are eg fearoment ‘ 
| earea S 2 
| see tease an 4 ©7180-9087 « 
a8.10 25Aloss | Garis 4 
| oe interes: Sap DI 
| tO} ci 0.00e7 + 
| DI -XE-062 Ps v2 n 
| ow cd 
| x 1 Clz 0.0087 f 
a: | | 
| 3 2 
~ DIZ 
RS 47K & cA | | C/3 0.0087 * 
| a 
S | | 2/3 
| a TS Cla 0.0087 £ 
j ; | t “ 
| hare 2 sh Dia = 
| eT fa t= a: | 
: a if Wa 5 
3 
y Rui | 
—— 0 —— gsttessy 4 
z 3 18 | 
BN x1 4 o 
> y a 
> z = 
o TUN S fog 
(ayercnn| ol mcrae 
See e Ix 
2 
RB B20 bas 
pet eae Go ee ré 2 
pee fo, 07 a6-ss31¢ Vg, Pes ott ahve fe 
2 uv 
aan | Gai TOT Tee er ETS ee ut won (DE 4 a 
ee (emee 6 do ne ee ea cS cae 
poss a ee | : 
an cere FPS See J 
13, 2109 | F) | 
24,28" 8 D7 O 
| @ oo PY-SSZIK | 
| v DIO PR-5S53K LED | 


| SECTION | 


Number of Semiconductors: 


Frequency Range: 


Power Capability: 


Impedance Matching: 
Output Terminals: 
Minimum Tune-up Power: 


Tune-up Time: 


Matching Accuracy (VSWR): 


Insertion Loss: 


Power Supply Requirements: 


Usable Condition: 
Dimensions: 


Weight: 


SPECIFICATIONS - 


Transistor 36 

IC i 10 

Diode 55 (IC-AT100:49) 
1.8 ~ 2.0 MHz (IC-AT100: tuner is bypassed) 
3.5 ~ 4.0 MHz 
7.0 ~ 7.3 MHz 

10.0 ~ 10.5 MHz 

14.0 ~ 14.5 MHz 

18.0 ~ 18.5 MHz 

21.0 ~ 21.5 MHz 

28.0 ~ 30.0 MHz 

(Auto band switching with 1C-701/720/720A/730) 


500W (continuous)/1 kW (PEP) 
(IC-AT100: 100W/200W PEP) 


16.7 ~ 1500 to 50 resistive 
4 coaxial connectors 
50W (IC-AT100: 8W) 


4 ~ 7 seconds (when operating band has been changed) 
Less than 3 seconds (on the same band) 


Less than 1.2 (when auto-tuning) 
Less than 0.5 dB (when tuned up) 


13.8V DC (negative ground) +15% 0.5A max 
117V AC or 230V AC +10% 13W max 


Temperature —10°C ~ 60°C 
241(W) X 111(H) X 300(D) mm 


6.4 kg (IC-AT100: 5.0 kg) 


92 


QUICK TUNING UP 
New developed detector circuit detects resistance and reactance of the load, and controls 
powerful motors to tune two variable capacitors. So the tune-up time is very short. 


AUTO BAND SWITCHING 

When the IC-720A or IC-701, or [C-720 or IC-730 (optional LDA unit installed) is used, band 
switching of this tuner can be controlled by the band switch of the IC-720/720A/730/701. 
This tuner has dual accessory sockets, so the auto band switching function can be used for 
IC-2KL linear amplifier at the same time. 


PRE-SETTABLE 
The matching circuit can be preset for each band, so you can make quick QSY’s, and have 
trouble-free operation. 


FOUR ANTENNA CONNECTORS 
This tuner has four coaxial sockets for antennas, and selects the suitable antenna for each 


band automatically. 
When the TUNER switch is turned off, this tuner can be used as an automatic antenna 


selector. 


TWO-WAY POWER SOURCE 
This tuner can be used with 13.8V DC or 117V AC (or 230V AC). 


a 
<< 


cou orn van ae AONB. 


UNPACKING 

Carefully remove your tuner from the packing carton and examine it for signs of shipping 
damage. Should any be apparent, notify the delivering carrier or dealer immediately, 
stating the full extent of the damage. It is recommended you keep the shipping carton. In 
the event storage, moving, or reshipment becomes necessary, they come in handy. 
Accessory hardware, cables, etc., are packed with the tuner. Make sure you have not 


overlooked anything. 


ee 4 
©) #8 a 


eA Cu POWGE GONG en 2 ued ersicueteeterereremarero rs 1 5. Spare Fuse (0.2A or 0.1A) for AC ..... 2 
ZO GPOWeK: COL vant 4 ga cvaretor's <lshere.sieie.ci0 1 GeSpare Fuses(SA) FOomDGHie aye. o.oo 2 
St. (Coyne MCEINS Aa) co aooucocbebeneaden 1 aa UIM PETS RIUIG etre citietemsts Clemons (ecterexeic10 ere 1 
4 Coaxial Cable (1m with PL-259’s) ..... 1 (Inserted in the DC power socket) 


RECOMMENDATIONS FOR INSTALLATION 

1. Avoid placing the tuner in direct sunlight, high temperature, dusty or humid places. 

2. Place the unit so that the controls and switches can easily be handled and the 
indications can easily be read. 

3. For mobile installation, select the best location that can stand the weight of the unit and 
that does not interfere with your driving in any way. 

4. Use the Ground Lug! 


POWER SUPPLY 


For AC operation: 
The tuner has a built-in AC power supply. Connect the supplied AC power cord to the AC 


power socket on the rear panel of the unit, and the opposite side plug of the power cord into 
any convenient AC power outlet. Be sure that the jumper plug is inserted to the DC power 
socket on the rear panel, and the AC/DC switch is set at the AC position. 

When you wish to use the tuner with an AC power supply voltage other than the original 
one, you must make internal wiring modifications as per the following drawings. 


asi: fea 


Power transformer’s primary wiring: 


For 100V AC For 117V AC For 230V AC 


For DC operation: 

lf you would like to use your car battery or any other DC power supply, be sure that its 
output voltage is 12~15V and the current capacity is at least 0.5A. 

The connection of the DC power cord supplied with the tuner is done in the following way: 
First make sure that the power switch of the unit is in the OFF position and the DC/AC 
switch is in the DC position. Connect the cord to the DC power supply with the RED lead to 
the positive terminal and the BLACK lead to the negative terminal. (Reverse connection will 
cause the protection circuit to operate and blow the fuse.) Connect the DC plug to the DC 
power socket on the rear panel of the unit. Refer to the drawing below. 


For AC operation ai 


Jumper Plug ene 


1C-AT 100/500 


1C-AT 100/500 


CABLE CONNECTIONS 
Connect the supplied cables with the transceiver, linear amplifier and antenna tuner 
according to the following illustrations. 


For the connection between the antenna terminal(s) and antenna(s), refer to section 
“Antenna terminal” on page 6. In order to prevent electrical shocks, TVI, BCI and other 
problems, be sure to connect a heavy wire, as short as possible, from a good earth point to 
the ground terminal of the sets. 


; 


1C-720A+1C0-2KL+1C-AT500 


1C-AT500 = 
(oe O) 


AC 
1C-PS15 1C-2KLPS receptacle 


1C-720A+1C-AT100 


1C-AT100 receptacles 


Sl 


r 


1C-730 +IC-AT100 
NOTE: When using the !C-730 and making its 
auto band switching function with the IC- 
AT100, the LDA unit must be installed in 
the IC-730. 


~ 10-AT100 


[Lee tsp 


AC 
7 receptacies 


When using a transceiver other than an ICOM transceiver, the auto band switching function 
does not work. In this case, set the band switch of the IC-AT500/AT 100 to the same band as 
your transceiver manually. 

The control cable is not needed for this connectidn. Refer to the following illustration. 


iC-AT100 with non-ICOM transceiver Antenna 


Coaxial cable 


* AC receptacies 


Antenna terminai 
This tuner is provided with four antenna terminals, connected as follows at the time of 


shipment. 


ANT4 | ANTS | ANT2 ANTI 
14:21:28 MHz 
IC-AT100 | 4.8 3.5 MHz | 7-10 MH 
MHz | 3.5 MHz Zz (18) (24) 
14:21:28 MHz 
iC-AT500 | 1.8 MHz | 3.5 MHz | 7-10 MH 
Mate = a (18) (24) 


(IC-AT100: The tuner circuit is bypassed on 1.8 MHz.) 


Bas 


ag. @— ANT3 
boul 


Changing the antenna terminal connections 

When you wish to use connections other than the original one, the connections can be 
changed by changing the internal wiring according to your antenna(s). Follow the steps 
below. 


(1) Disconnect the tuner from the AC power supply, antenna and transceiver, and remove 
the top cover from the tuner. 


(2) Internal wiring is as shown in the above illustrations. Connect the wires according to the 
antenna for the band used. After changing the connections, confirm that the solder has 
been correctly and firmly applied. 


Addition of Antenna Terminal 

The tuner has a space for an additional antenna connector under the name plate on the rear 
panel. If you wish to use an additional connector, remove the name plate and mount an SO- 
239 coaxial chassis connector to this space. 


Remove the name plate. 


Sedo 


ANTENNA 

This antenna tuner may not be effective with all antennas. Correct understanding of the 
antenna conditions will ensure effective use of this tuner. For example, let us suppose a tri- 
bander antenna (covering 14, 21 and 28 MHz) is used. 

This antenna is matched to the SSB frequencies on 14 and 28 MHz. On 21 MHz, itseems to 
be matched close to CW frequency. The antenna tuner may not be necessarily close to the 
matched frequency, but the output of the transceiver cannot be matched to CW frequency 
on 14 and 28 MHz with high SWR and to SSB frequency on 21 MHz. 

This antenna tuner is designed for such matching. The loss of the coaxial cable caused by 
high SWR cannot be improved, but use of this antenna tuner greatly alleviates overload for 
the final stage of the transceiver and eliminates harmonic radiation effectively. 

For your reference, the following shows graphically the loss of the coaxial cable due to high 
SWR. 


Example of SWR Measurement 


3.0 
21MHz 
= 2.0 
ce 28MHz 

1.0 
14.0 .100 .200 .300 .400 500 .600 .700 .800 .900 
21.0 
28.0 Frequency 
(MHz) 

Additional loss due to high SWR Loss of Coaxial Cable 

| Loss per 10m (dB) 
10 
a San PReGUSICY Me ig mn e 8 Nd oh meee 
Sa Sa Coaxial cable 
: teats! 
S Pm 3C-2V 0.25 035 050 O61 071 
Te BE? 5C-2V 016 0.23 032 039 046 
— | Lh 7C-2V 0.13. 018 0.26 032° 037 
2 71) 10C-2V O11 0115) 0122) 0:28 0189 
° ATL 5D-2V 0.18 0.25 037 0.45 0.51 
@ 10 aan 8D-2V 012 017 0123 0205 085 
3 ia oo RG-58/U 0.23 0.33 0.49 0.56 0.76 
Qo. wage RG-59/U 0.21 030 0.43 051 0.59 
2 BEYAS 4 RG-8/U 010 015 0.21 026 0.31 
B os eal RG-11/U 0.12 018 0.26 0.32 0.38 
= Cel, zal This table shows the attenuation per 10 meters when 
3 LL used at SWR=1.0. The values given in this table are 
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change. 


nominal, and may differ somewhat from actual 
values. The loss tends to increase due to secular 
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INDICATOR 


@ BAND SWITCH 


@ TUNER SWITCH 


POWER SWITCH 
Switches the supplied power, either AC or DC, to the set. 


TUNER SWITCH 

Switches the tuner circuit. In the ON position, the @ TUNER ON INDICATOR is lit 
and the set acts as an antenna tuner. In the OFF position, the tuner does not work and 
the output power of the transceiver is fed directly to the antenna. 


BAND SWITCH 

Selects the operating band of the set. When you use the IC-701 or IC-720A, or !C-720 
or {C-730 which has the optional LDA unit installed, set the BAND SWITCH in the 
AUTO position, then the operating band will follow that selected by the transceiver. 


BAND INDICATOR 
Indicates the operating band of the set. Make sure the band is the same band as the 
transceiver. 


TUNER ON INDICATOR 
Illuminates when the @ TUNER SWITCH is turned ON. 


WAIT INDICATOR 
illuminates when the set is being preset, just after the power switch has been turned 
ON or the operating band has been changed. Don't transmit while this indicator is lit. 


AUTO TUNE INDICATOR 
iluminates when the set is in the auto-tune condition. 
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REAR PANEL 


RF INPUT 
CONNECTOR 


@® ANTENNA CONNECTORS 


ACCESSORY 
SOCKETS 
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THKSTSH 


@ DC POWER 
SOCKET 


@® AC POWER 
SOCKET 


GROUND —. @® AC/DC SELECT 
TERMINAL SWITCH 
8. RF INPUT CONNECTOR 
Connects the supplied coaxial cable from the antenna connector of the transceiver or 
the linear amplifier. 
9. ANTENNA CONNECTORS 
Connects an antenna feeder with a PL-259 connector for each. 
A suitable antenna for each band will be selected by the band switch of the transceiver 
automatically. Refer to page 6 for details. : 
10. ACCESSORY SOCKETS 
Connects the control cable from the transceiver and a linear amplifier (if used). You 
do not need to use these sockets when using a non-ICOM transceiver. (Refer to 
connections on page 16.) 
11 DC POWER SOCKET 
Connect the included DC power cable when DC operation is required. Connect the 
included jumper plug to this socket when AC operation is required. 
12. AC POWER SOCKET 
Connect the included AC power cable to this connector and the included jumper plug 
to the DC power connector for AC operation. 
13. AC/DC SELECT SWITCH 
Selector for AC operation or DC operation. 
14. GROUND TERMINAL 


To prevent electrical shock, TVI, BCI and other problems, be sure to ground the 
equipment through the GROUND TERMINAL. For best results use as heavy a gauge 
wire or strap as possible and make the connection as short as possible. 


CONTROLS UNDER ACCESS COVER 


@ AUTO TUNE/PRESET SWITCH 


@ PRESET TRIMMERS 


* @ PRESET INDICATORS 


15. AUTO TUNE/PRESET SWITCH 
Switches to auto tune condition or the preset condition. When this tuner is in 
operation, set this switch in the AUTO position. 


16. PRESET TRIMMERS 


Preset the input and output matching capacitors for each band. Refer to Preset 
Operating on page 12. 


17. PRESET INDICATORS 


Indicates the matching condition for the presetting. When the matching is performed, 
all LED's will go out. 


=f 


Before using this tuner for the first time or after changing the antenna, carefully confirm that 
the connections conform to the connection procedure given in the section “CABLE 
CONNECTIONS” on page 4, and perform the following presetting. 


Preset Operation 

Presetting is an operation to set the variable capacitor to the optimum condition 
immediately after turning ON the power supply of this tuner or after switching the band. 
(1) Connect the tuner with the transceiver, antenna and SWR meter as follows: 


Cable connections for Presetting Antenne 


IC-PS1 5 IC-720A SWR meter IC-AT500/IC-AT 100 


(2) Turn ON the POWER switch and TUNER switch. Confirm that the AUTO/PRESET 
switch inside the top cover is set in the AUTO position. 


(3) Confirm that the bands of the transceiver, this tuner and the antenna are matched to one 
another, and transmit power 50 to 100W (IC-AT100: 10W) in the RTTY or CW mode. 
After confirming that the AUTO TUNE has operated and the reading of the SWR meter 
is reduced, stop transmitting. 


(4) Turn the two PRESET controls according to the bands inside the top cover, so that both 
upper and lower LED’s go off. The preset operation for this band is now completed. 
Repeat the same procedure for other bands. 


When the AUTO TUNE fails to operate: 

If the AUTO TUNE fails to operate in the step (2) above, the trouble is attributable to the 
following causes: 

1. The antenna SWR is 3 or more. 

The antenna must be adjusted to minimize its SWR. In this case, the tuner may be 

operated by the following procedures: 

(1) Set the AUTO/PRESET switch inside the top cover to the PRESET position, and 
turn the two trimmers for the operating band alternately so that the SWR meter will 
indicate “1.0”. 

(2) The matching capacitors are now set to the optimum condition, so set the 
AUTO/PRESET switch to the AUTO position. 
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2. When the transmission output is reduced by the function of the transceiver protection 
circuit: 

(1) Set the AUTO/PRESET switch to PRESET, and turn the two trimmers for the 

operating band alternately. Observe the SWR meter to obtain sufficient output 


from the transceiver. 
(2) When sufficient output has been obtained, set the AUTO/PRESET switch to the 


AUTO position, and restart transmission. 
if the AUTO TUNE operates, stop the transmission, and perform the preset 
operation according to the previous step (3). 


| Flow Chart for Preset Operation 


Transmit with 
50~100W output (IC- 
AT100: 10W) 


Does the 
auto tuner 
operate and the 
SWR go to 1.2 
or less? 


Is the output power 
reduced? 


Set the 
AUTO/PRESET 
switch to the 
PRESET position 
and adjust the 
trimmers so that the 
SWRA goes to near 
1.0 


Preset performed 


Make preset 
operation 


Set the 
AUTO/PRESET 
switch to the 
PRESET position 
and adjust the 
trimmers so that the 
output ts sufficient 
Then set the switch 
to the AUTO 
position 
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rimmer tully 
counterclockwise or 
clockwise? 


Adjust the antenna 
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to 3.0 or less. 
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switch tothe AUTO 
Position 


Adjust the 
transceiver 


Parasitic oscillation 
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radiation of the 
transcerver 


Does the 
SWA go to 
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CAUTIONS 
To ensure correct operation of the tuner, carefully observe the following cautions: 
(1) The variable capacitors, coil and rotary Switch of this tuner are designed to have more 


than sufficient capacity; however, they may be burned or damaged if greater than rated 
power is input. Take sufficient care to prevent this. 


Ss 
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(2) If the POWER switch and TUNER switch are turned ON or OFF, or the band switch is 
turned during tran*)nission, a momentary unloaded condition may occur, damaging 
the final trans *or(s) of the transceiver. This must be carefully avoided. 


| start transmission when the WAIT indicator lights immediately after turning 
UN the power or after switching the operating band. 


(4) The coaxial cable is not designed for use at a high SWR condition, so keep the antenna 


at the lowest possible SWR. 
It should be noted that use of this tuner allows the impedance to be matched and the 
power to be fed effectively, but does not change the loss of the coaxial cable. 


MAINTENANCE 


Cleaning the Set 
If the set has dust or stains, wipe them off with a soft cloth. Never use thinner or other 
organic solvent, as this may cause the pain to peel off. 


Replacing the Fuse 

When the fuse has blown and the set fails to operate, remove the cause of the trouble, and 
replace the fuse with a rated one (0.2A for 117V AC, 0.1A for 230V AC, 3A for the DC power 
cord). 


1. Replacing the AC Fuse 
The fuse holder is located inside the tuner. Remove the top cover to replace the fuse. 


2. Replacing the DC Cord Fuse 
If the fuse of the DC power cord has blown, replace it with the rated one. 


Fuse holder for 
AC power supply 
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IC-AT100 
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Detection Level Adjust Trimmer 
(Don't turn this trimmer.) 


Detecting Unit 


Matching Capacitors 


AUTO/PRESET Switch —satee@. 


ic ae 
PRESET Trimmers ————_ 5 ' 


ACC SOCKET CONNECTIONS 
The table below shows terminal connections for the accessory socket. 


©©OQG2S 
DOOYOO 
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Y®®OOO®H Outside view 


aie 
PIN No. FUNCTION 
Vices NC (no connection). 
Ss) Connected to transmit switch circuit. When grounded, the transceiver operates 
in the transmit mode. 
4.~ 6. NC. 
Ue Output for external ALC voltage. 
8. Ground. 
9.14. NC. 
2: Input for band switching control reference voltage (8V). 
13: Input for band switching control voltage. 
14.~24. NC. 
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Outline 


This tuner is a fully automatic antenna tuner for HF band, and is comprised of (1) matching 
circuit, (2) detecting circuit (DET), (3) control circuit, (4) preset control circuit, (5) rotary 
switch control circuit, (6) WAIT circuit, (7) BAND switch circuit and (8) POWER circuit. 


(1) Matching Circuit 

The matching circuit is shown in the following illustration. Input variable capacitor C12 and 
output variable capacitor C13 are connected to the motors, and are automatically set to the 
preset position for each band or proper position controlled by the control circuit. The tap of 
coil L2 is automatically set to the band specified by the rotary switch control circuit. 
The input and output variable capacitors are driven independently by the respective motors 
at the same time. This feature substantially reduces the tuning time, compared to a 
conventional device. Coil L2 uses the large-diameter steatite bobbin and large conductor to 
minimize the insertion loss for matching. 


Matching Circuit 


INPUT OUTPUT 
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(8)---------5 


(2) Detecting Circuit 


The detecting circuit detects the resistance and reactance of the load, and sends them to 
the control circuit. 

The resistance is detected by L1, D1 and D2. The detecting voltage is OV when the 
resistance is 50Q. When the resistance is less than 50Q, the positive voltage is put out; when 
the resistance is more than 50Q, the negative voltage is put out. 

The high frequency current detected by L1 and R65 and high frequency voltage detected by 
C3~C5 are sent to phase comparators IC3~IC4 through TTL buffers of Q1 and Q2, 
respectively, to detect the reactance. Positive or negative voltage is put out from IC4, 
according to the delay or advance of the current with respect to voltage. 

The detecting circuit is given in the following block diagram. 
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Resistance and Reactance Detecting Circuit 
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detector 
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(3) Control Circuit (MAIN) 

The resistance component detecting voltage (Vx) and reactance component detecting 
voltage (V) obtained in the detecting circuit are fed to IC1A and IC 2B, where the voltage is 
amplified; the current is amplified by Q1~Q4. This is used to drive the motors (MOT1 and 
MOT2). 


(4) Preset Control Circuit (MAIN) 

R1~R7 and R8~R14 of the main unit are trimmer resistors to determine the preset position 
of the variable capacitors for each band. They are mounted inside the top cover. 

When the AUTO/PRESET switch inside the top cover is set to PRESET, or power is turned 
ON, or immediately after the operating band is switched, the voltage divided by one of the 
trimmer resistors R1~R7, R15 and R16, and the voltage obtained through control R1 which 
is directly coupled to the variable capacitor are compared and amplified by IC1B. By a 
similar operation, the voltae divided by one of R8~R14, R25 and R26, and the voltage from 
R2 are compared and amplified by IC2A. These drive the motors and determine the 
positions of the variable capacitors. 


MOTOR2 SW POSISION 
: ET 
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(5) Rotary Switch Control Circuit (MAIN-EF) 

This circuit is designed to set the rotary switch position to the desired operating band. 
If the rotary switch position is not set to the band, the emitter voltage of Q13 will become 
zero. Then Q14 will be turned ON and Q15 will be turned OFF, applying power to the motor 
(MOTS). 

When the rotary switch position is set to the desired band through the motor operation, and 
the slit of the gear directly coupled to the rotary switch shaft comes to the center of the 
photo-interrupter, its photo-transistor will be turned ON, and Q13 will become conductive; 
then Q14 will be turned OFF and Q15 ON, stopping the motor. So the rotary switch can be 
stopped at the center of the contact plate at any time. 


— 


Rotary Switch Control Circuit 


Band 
switching} 
unit 


Photo-interruptor 


(6) WAIT Circuit 

To make the operating condition immediately after switching the band, this circuit operates 
to set the variable capacitors to the preset positions, and then to reset it to AUTO TUNE 
operation. 

In the rotary switch control circuit (see (5)) when the band is switched, the time constant 
circuit (C59, R53) operates. Q17 is turned ON by the Schmitt trigger circuit (Q16, Q21), and 
the PRESET mode is obtained by relay RL1. 

After about three seconds, Q17 is turned OFF, and the tuner is set in the AUTO TUNE 
mode. 

Q18 changes the mode to the preset mode when the tuner is turned OFF (TUNER switch is 
set to the OFF position). Q19 and Q20 light the AUTO-TUNE indicator in the AUTO TUNE 
mode. 


(7) BAND Switch Circuit (BAND SW) 

This circuit consists of the band switching transistors (Q1~Q7) and A/D converter (1C1) for 
automatic band switching. When this device is operated in the automatic mode using 
ICOM's HF transceiver, the band control voltage output from the transceiver is applied to 
pin 9 of IC1 through buffers Q8 and Q9. In the same way, the reference voltage (8V) is also 
applied to pin 7. Then IC1 sets one of pins 1~6 and 11~16 to the ground level, according to 
the voltage applied to pin 9, turning ON one of the transistors Q1~Q7. 

When the band switching is done manually, one of the bases of Q1~Q7 is set to the ground 
level, so the transistor according to the selected band is turned ON. 
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(8) Power Circuit (EF-DC-DC) 

This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 
the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 
wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 
obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 
rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 
is obtained. 
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SPECIFICATIONS 


| SECTION | 


Number of Semiconductors: 


Frequency Range: 


Power Capability: 


Impedance Matching: 
Output Terminals: 
Minimum Tune-up Power: 


Tune-up Time: 


Matching Accuracy (VSWR): 


Insertion Loss: 


Power Supply Requirements: 


Usable Condition: 
Dimensions: 


Weight: 


Transistor 36 
IC : 10 
Diode 55 (IC-AT100:49) 


1.8 ~ 2.0 MHz (IC-AT100: tuner is bypassed) 
3.5 ~ 4.0 MHz 
7.0 ~ 7.3 MHz 

10.0 ~ 10.5 MHz 

14.0 ~ 14.5 MHz 

18.0 ~ 18.5 MHz 

21.0 ~ 21.5 MHz 

28.0 ~ 30.0 MHz 

(Auto band switching with IC-701/720/720A/730) 


500W (continuous)/1 kW (PEP) 
(IC-AT100: 100W/200W PEP) 


16.7 ~ 150Q to 500 resistive 
4 coaxial connectors 
SOW (IC-AT100: 8W) 


4 ~ 7 seconds (when operating band has been changed) 
Less than 3 seconds (on the same band) 


Less than 1.2 (when auto-tuning) 
Less than 0.5 dB (when tuned up) 


13.8V DC (negative ground) +15% 0.5A max 
117V AC or 230V AC +10% 13W max 


Temperature —10°C ~ 60°C 
241(W) X 111(H) X 300(D) mm 


6.4 kg (IC-AT100: 5.0 kg) 


QUICK TUNING UP 
New developed detector circuit detects resistance and reactance of the load, and controls 
powerful motors to tune two variable capacitors. So the tune-up time is very short. 


AUTO BAND SWITCHING 

When the IC-720A or IC-701, or iC-720 or IC-730 (optional LDA unit installed) is used, band 
switching of this tuner can be controlled by the barid switch of the IC-720/720A/730/701. 
This tuner has dual accessory sockets, so the auto band switching function can be used for 
IC-2KL linear amplifier at the same time. 


PRE-SETTABLE 
The matching circuit can be preset for each band, so you can make quick QSY’s, and have 
trouble-free operation. 


FOUR ANTENNA CONNECTORS 

This tuner has four coaxial sockets for antennas, and selects the suitable antenna for each 
band automatically. 

When the TUNER switch is turned off, this tuner can be used as an automatic antenna 
selector. 


TWO-WAY POWER SOURCE 
This tuner can be used with 13.8V DC or 117V AC (or 230V AC). 


UNPACKING 

Carefully remove your tuner from the packing carton and examine it for signs of shipping 
damage. Should any be apparent, notify the delivering carrier or dealer immediately, 
stating the full extent of the damage. It is recommended you keep the shipping carton. In 
the event storage, moving, or reshipment becomes necessary, they come in handy. 
Accessory hardware, cables, etc., are packed with the tuner. Make sure you have not 
overlooked anything. 


AG HPOWer GON ia atm sere oe cre eee ree 1 5. Spare Fuse (0.2A or 0.1A) for AC ..... 2 
Pu OG Rower, Cordiprs eas aie selecictssince 1 6. Spare Fuse’ (8A) for DC ..2..........- 2 
SaGContro|s@abler(im) meteors casas e as. 1 Tae UIT PETER IUG acy. ca tete otetaya tte tens rates «sieceie 1 
4 Coaxial Cable (1m with PL-259’s) ..... 1 (Inserted in the DC power socket) 


RECOMMENDATIONS FOR INSTALLATION 

1. Avoid placing the tuner in direct sunlight, high temperature, dusty or humid places. 

2. Place the unit so that the controls and switches can easily be handled and the 
indications can easily be read. 

3. For mobile installation, select the best location that can stand the weight of the unit and 
that does not interfere with your driving in any way. 

4. Use the Ground Lug! 


POWER SUPPLY 


For AC operation: 
The tuner has a built-in AC power supply. Connect the supplied AC power cord to the AC 


power socket on the rear panel of the unit, and the opposite side plug of the power cord into 
any convenient AC power outlet. Be sure that the jumper plug is inserted to the DC power 
socket on the rear panel, and the AC/DC switch is set at the AC position. 

When you wish to use the tuner with an AC power supply voltage other than the original 
one, you must make internal wiring modifications as per the following drawings. 


Power transformer’s primary wiring: 


For 100V AC For 117V AC For 230V AC 


For DC operation: 

If you would like to use your car battery or any other DC power supply, be sure that its 
output voltage is 12~15V and the current capacity is at least 0.5A. 

The connection of the DC power cord supplied with the tuner is done in the following way: 
First make sure that the power switch of the unit is in the OFF position and the DC/AC 
switch is in the DC position. Connect the cord to the DC power supply with the RED lead to 
the positive terminal and the BLACK lead to the negative terminal. (Reverse connection will 
cause the protection circuit to operate and blow the fuse.) Connect the DC plug to the DC 
power socket on the rear panel of the unit. Refer to the drawing below. 


For AC operation 


Jumper Plug AC POWER 


10-AT 100/500 


For DC operation 


1C-AT 100/500 


CABLE CONNECTIONS 
Connect the supplied cables with the transceiver, linear amplifier and antenna tuner 
according to the following illustrations. 


For the connection between the antenna terminal(s) and antenna(s), refer to section 
“Antenna terminal” on page 6. In order to prevent electrical shocks, TVI, BCI and other 
problems, be sure to connect a heavy wire, as short as possible, from a good earth point to 
the ground terminal of the sets. 
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|C-730 +1C-AT100 


NOTE: When using the !C-730 and making its 
auto band switching function with the IC- 
AT100, the LDA unit must be installed in 
the IC-730. 


~ 1C-AT100 


AC 
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When using a transceiver other than an ICOM transceiver, the auto band switching function 
does not work. In this case, set the band switch of the IC-AT500/AT 100 to the same band as 
your transceiver manually. 

The control cable is not needed for this connection. Refer to the following illustration. 


IC-AT100 with non-ICOM transceiver Antenna 


Coaxial cable 


Ci | a 


AC receptacies 


Antenna terminai 
This tuner is provided with four antenna terminais, connected as follows at the time of 


shipment. 


ANT4 | ANTS | ANT2 ANTI 
14:21:28 MHz 
IC-AT100 | 1.8 MHz | 3.5 7-40 
apelin. gs (18) (24) 
ic-ATS00 | 1.8MHz|35MHz|7-10MHz| 142128 MHz 
(18) (24) 


(IC-AT100: The tuner circuit is bypassed on 1.8 MHz.) 


14MHz 


Changing the antenna terminal connections 

When you wish to use connections other than the original one, the connections can be 
changed by changing the internal wiring according to your antenna(s). Follow the steps 
below. 


(1) Disconnect the tuner from the AC power supply, antenna and transceiver, and remove 
the top cover from the tuner. 


(2) Internal wiring is as shown in the above illustrations. Connect the wires according to the 
antenna for the band used. After changing the connections, confirm that the solder has 
been correctly and firmly applied. 


Addition of Antenna Terminal 

The tuner has a space for an additional antenna connector under the name plate on the rear 
panel. If you wish to use an additional connector, remove the name plate and mount an SO- 
239 coaxial chassis connector to this space. 


Remove the name plate. 


ANTENNA 

This antenna tuner may not be effective with all antennas. Correct understanding of the 
antenna conditions will ensure effective use of this tuner. For example, let us suppose a tri- 
bander antenna (covering 14, 21 and 28 MHz) is used. 

This antenna is matched to the SSB frequencies on 14 and 28 MHz. On 21 MHz, itseems to 
be matched close to CW frequency. The antenna tuner may not be necessarily close to the 
matched frequency, but the output of the transceiver cannot be matched to CW frequency 
on 14 and 28 MHz with high SWR and to SSB frequency on 21 MHz. 

This antenna tuner is designed for such matching. The loss of the coaxial cable caused by 
high SWR cannot be improved, but use of this antenna tuner greatly alleviates overload for 
the final stage of the transceiver and eliminates harmonic radiation effectively. 

For your reference, the following shows graphically the loss of the coaxial cable due to high 
SWR. 


Example of SWR Measurement 


3.0 
21MHz 
[omg 
372.0 
4 28MHz 
1.0 
14.0 .100 .200 .300 400 .500 .600 .700 800 .900 
21,0 
28.0 Frequency 


Additional loss due to high SWR 
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Additional loss due to high SWR (dB) 


reece eee a SWR= ; O (dB) 


Loss of Coaxial Cable 


Loss per 10m (dB) 


Frequency MHz 


Coaxial cable z * ep = 


3C-2V 0:25-0:35 0:50 0:61 * Om] 
5C-2V 0.16 023 032 0.39 0.46 
7C-2V ONSP O18 S026 CO S2s0Is7 
10C-2V OWT TOS 9 0:22, O28 ae Gs 
S5D-2V 0.18 025 037 0:45 0.51 
8D-2V 0.12 O17 023. 0.20 035 
RG-58/U 0.23 0.33 0.49 056 0,76 
RG-59/U 0:21 510.30 0:43) 9:51 4 50i59 
RG-8/U O40 s-O:155 0:21 5 0.265" 10:37 
RG-11/U ON2 O86) 0:26" 0:32 OIS6 


This table shows the attenuation per 10 meters when 
used at SWR=1.0. The values given in this table are 
nominal, and may differ somewhat from actual 
values. The loss tends to increase due to secular 
change. 


@ POWER SWITCH 


FRONT PANEL 


© WAIT INDICATOR 


@ AUTO TUNER INDICATOR @ TUNER ON 
INDICATOR 
M-TH . 
8 VIL, AUTOMATIC ANTENNA TUNER 
@ BAND 
INDICATOR 


@ BAND SWITCH 


@ TUNER SWITCH 


POWER SWITCH 
Switches the supplied power, either AC or DC, to the set. 


TUNER SWITCH 

Switches the tuner circuit. In the ON position, the @ TUNER ON INDICATOR is lit 
and the set acts as an antenna tuner. In the OFF position, the tuner does not work and 
the output power of the transceiver is fed directly to the antenna. 


BAND SWITCH 

Selects the operating band of the set. When you use the IC-701 or IC-720A, or I|C-720 
or iC-730 which has the optional LDA unit installed, set the BAND SWITCH in the 
AUTO position, then the operating band will follow that selected by the transceiver. 


BAND INDICATOR 
Indicates the operating band of the set. Make sure the band is the same band as the 


transceiver. 


TUNER ON INDICATOR 
illuminates when the @ TUNER SWITCH is turned ON. 


WAIT INDICATOR 
\Iluminates when the set is being preset, just after the power switch has been turned 
ON or the operating band has been changed. Don’t transmit while this indicator is lit. 


AUTO TUNE INDICATOR 
illuminates when the set is in the auto-tune condition. 


iO 


REAR PANEL 


RF INPUT 
CONNECTOR 


@® ANTENNA CONNECTORS 


ACCESSORY 
SOCKETS 


@ DC POWER 
SOCKET 


@® AC POWER 
SOCKET 


@ GROUND — @® AC/DC SELECT 
TERMINAL SWITCH 
8. RF INPUT CONNECTOR 
Connects the supplied coaxial cable from the antenna connector of the transceiver or 
the linear amplifier. 
9. ANTENNA CONNECTORS 
Connects an antenna feeder with a PL-259 connector for each. 
A suitable antenna for each band will be selected by the band switch of the transceiver 
automatically. Refer to page 6 for details. 
10. ACCESSORY SOCKETS 
Connects the control cable from the transceiver and a linear amplifier (if used). You 
do not need to use these sockets when using a non-ICOM transceiver. (Refer to 
connections on page 16.) 
11 DC POWER SOCKET 
Connect the included DC power cable when DC operation is required. Connect the 
included jumper plug to this socket when AC operation is required. 
12, AC POWER SOCKET 
Connect the included AC power cable to this connector and the included jumper plug 
to the DC power connector for AC operation. 
13. AC/DC SELECT SWITCH 
Selector for AC operation or DC operation. 
14. GROUND TERMINAL 


To prevent electrical shock, TVI, BCI and other problems, be sure to ground the 
equipment through the GROUND TERMINAL. For best results use as heavy a gauge 
wire or strap as possible and make the connection as short as possible. 


CONTROLS UNDER ACCESS COVER 


@ AUTO TUNE/PRESET SWITCH 


@ PRESET TRIMMERS 


* @ PRESET INDICATORS —-—————— 


15. AUTO TUNE/PRESET SWITCH 
Switches to auto tune condition or the preset condition. When this tuner is in 
operation, set this switch in the AUTO position. 


16. PRESET TRIMMERS 


Preset the input and output matching capacitors for each band. Refer to Preset 
Operating on page 12. 


17. PRESET INDICATORS 


Indicates the matching condition for the presetting. When the matching is performed, 
all LED’s will go out. 


= 


Before using this tuner for the first time or after changing the antenna, carefully confirm that 
the connections conform to the connection procedure given in the section “CABLE 
CONNECTIONS” on page 4, and perform the following presetting. 


Preset Operation 

Presetting is an operation to set the variable capacitor to the optimum condition 
immediately after turning ON the power supply of this tuner or after switching the band. 
(1) Connect the tuner with the transceiver, antenna and SWR meter as follows: 


<a. or anal 


Cable connections for Presetting Antenna 


Caffe ©) 


———————— 
[o | oeoaneDAad / 


‘IC-PS15.—s«IC-720A SWR meter IC-AT500/IC-AT100 


(2) Turn ON the POWER switch and TUNER switch. Confirm that the AUTO/PRESET 
switch inside the top cover is set in the AUTO position. 


(3) Confirm that the bands of the transceiver, this tuner and the antenna are matched to one 
another, and transmit power 50 to 100W (IC-AT100: 10W) in the RTTY or CW mode. 
After confirming that the AUTO TUNE has operated and the reading of the SWR meter 
is reduced, stop transmitting. 


(4) Turn the two PRESET controls according to the bands inside the top cover, so that both 
upper and lower LED’s go off. The preset operation for this band is now completed. 
Repeat the same procedure for other bands. 


When the AUTO TUNE fails to operate: 

If the AUTO TUNE fails to operate in the step (2) above, the trouble is attributable to the 
following Causes: 

1. The antenna SWR is 3 or more. 

The antenna must be adjusted to minimize its SWR. In this case, the tuner may be 

operated by the following procedures: 

(1) Set the AUTO/PRESET switch inside the top cover to the PRESET position, and 
turn the two trimmers for the operating band alternately so that the SWR meter will 
indicate “1.0”. 

(2) The matching capacitors are now set to the optimum condition, so set the 
AUTO/PRESET switch to the AUTO position. 


ESS pha. 


2. When the transmission output is reduced by the function of the transceiver protection 
circuit: 

(1) Set the AUTO/PRESET switch to PRESET, and turn the two trimmers for the 
operating band alternately. Observe the SWR meter to obtain sufficient output 
from the transceiver. 

(2) When sufficient output has been obtained, set the AUTO/PRESET switch to the 
AUTO position, and restart transmission. 
lf the AUTO TUNE operates, stop the transmission, and perform the preset 
operation according to the previous step (3). 


Transmit with 
50~100W output (IC- 
AT100° 10W) 
Bors the ; 
auto tuner 
operate and the Make preset 
AWA ene operation Preset performed 
or less? 
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AUTO/PRESET 
switch to the 
PRESET position, 
and adjust the Is the output power 
trimmers so that the : Paadeeay: 
Output ts sufficient 
Then set the switch 
to the AUTO 
position 
Set the 
AUTO/PRESET 
switch to the 
PRESET position 
and adjust the 
trimmers so thal the 
SWA goes to near 
1.0 
Isa 
rimmer tully Adjust the antenna 
counterclockwise or so that its SWR goes 
clockwise? to 3.0 or less. 
Set the 
Adjust the AUTO/PRESET 
transceiver switch tothe AUTO 
position 
Semele Boos ine 
radiation of the See, 
transceiver ss 
= 


To ensure correct operation of the tuner, carefully observe the following cautions: 


(1) The variable capacitors, coil and rotary switch of this tuner are designed to have more 
than sufficient capacity; however, they may be burned or damaged if greater than rated 
power is input. Take sufficient care to prevent this. 


Sn 


Sat has 


(2) If the POWER switch and TUNER switch are turned ON or OFF, or the band switch is 
turned during transmission, a momentary unloaded condition may occur, damaging 
the final transistor(s) of the transceiver. This must be carefully avoided. 


(3) Do NOT start transmission when the WAIT indicator lights immediately after turning 
ON the power or after switching the operating band. 


(4) The coaxial cable is not designed for use at a high SWR condition, so keep the antenna 
at the lowest possible SWR. 
It should be noted that use of this tuner allows the impedance to be matched and the 
power to be fed effectively, but does not change the loss of the coaxial cable. 


MAINTENANCE 


Cleaning the Set 
If the set has dust or stains, wipe them off with a soft cloth. Never use thinner or other 
organic solvent, as this may cause the pain to peel off. 


Replacing the Fuse 

When the fuse has blown and the set fails to operate, remove the cause of the trouble, and 
replace the fuse with a rated one (0.2A for 117V AC, 0.1A for 230V AC, 3A for the DC power 
cord). 


1. Replacing the AC Fuse 
The fuse holder is located inside the tuner. Remove the top cover to replace the fuse. 


2. Replacing the DC Cord Fuse 
If the fuse of the DC power cord has blown, replace it with the rated one. 


Fuse holder for 
AC power supply 


IC-AT500 
TOP VIEW 


Antenna Connector 


Terminals Band Switch 
Band Switch Driving a zz Matching Coil 
Motor ee —Tuner/Bypass Switching 


Relay 


Tuner Control Unit ——» — Matching Detection Coil 


AUTO/PRESET 
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SIDE VIEW 
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Switching Relay Detection Level Adjust Trimmer 
(Don’t turn this trimmer.) 


li =e Spetéaing Unit 


PRESET Trimmers——___;-- “| Si eles E Matching Capacitors 


AUTO/PRESET Switch 


Cony ee 4 eg 6 Capacitor Driving Motors 


ACC SOCKET CONNECTIONS 
The table below shows terminal connections for the accessory socket. 


OOOCOS 
OOOvUV®S 


PIN No. FUNCTION 
gs 2 NC (no connection). 
3. Connected to transmit switch circuit. When grounded, the transceiver operates 
in the transmit mode. 
4.~ 6. NC. 
Me Output for external ALC voltage. 
8. Ground. 
9.~11. NC. 
We Input for band switching control reference voltage (8V). 
13. Input for band switching control voltage. 
14.~24. NC. 


Outline 


This tuner is a fully automatic antenna tuner for HF band, and is comprised of (1) matching 
circuit, (2) detecting circuit (DET), (3) control circuit, (4) preset control circuit, (5) rotary 
switch control circuit, (6) WAIT circuit, (7) BAND switch circuit and (8) POWER circuit. 


(1) Matching Circuit 

The matching circuit is shown in the following illustration. Input variable capacitor C12 and 
output variable capacitor C13 are connected to the motors, and are automatically set to the 
preset position for each band or proper position controlled by the control circuit. The tap of 
coil L2 is automatically set to the band specified by the rotary switch control circuit. 
The input and output variable capacitors are driven independently by the respective motors 
at the same time. This feature substantially reduces the tuning time, compared to a 
conventional device. Coil L2 uses the large-diameter steatite bobbin and large conductor to 
minimize the insertion loss for matching. 


[ | 


Matching Circuit 


INPUT OUTPUT 


fi 
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(2) Detecting Circuit 


The detecting circuit detects the resistance and reactance of the load, and sends them to 
the control circuit. 

The resistance is detected by L1, Di and D2. The detecting voltage is OV when the 
resistance is 50Q. When the resistance is less than 50Q, the positive voltage is put out; when 
the resistance is more than 50Q, the negative voltage is put out. 

The high frequency current detected by L1 and Rd and high frequency voltage detected by 
C3~C5 are sent to phase comparators IC3~IC4 through TTL buffers of Q1 and Q2, 
respectively, to detect the reactance. Positive or negative voltage is put out from IC4, 
according to the delay or advance of the current with respect to voltage. 

The detecting circuit is given in the following block diagram. 
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Resistance and Reactance Detecting Circuit 


INPUT 


OUTPUT 
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(3) Control Circuit (MAIN) 

The resistance component detecting voltage (Vx) and reactance component detecting 
voltage (V§) obtained in the detecting circuit are fed to 1C1A and IC2B, where the voltage is 
amplified; the current is amplified by Q1~Q4. This is used to drive the motors (MOT1 and 
MOT2). 


(4) Preset Control Circuit (MAIN) 

R1~R7 and R8~R14 of the main unit are trimmer resistors to determine the preset position 
of the variable capacitors for each band. They are mounted inside the top cover. 

When the AUTO/PRESET switch inside the top cover is set to PRESET, or power is turned 
ON, or immediately after the operating band is switched, the voltage divided by one of the 
trimmer resistors R1~R7, R15 and R16, and the voltage obtained through control R1 which 
is directly coupled to the variable capacitor are compared and amplified by IC1B. By a 
similar operation, the voltae divided by one of R8~R14, R25 and R26, and the voltage from 
R2 are compared and amplified by IC2A. These drive the motors and determine the 
positions of the variable capacitors. 
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(5) Rotary Switch Control Circuit (MAIN-EF) 

This circuit is designed to set the rotary switch position to the desired operating band. 
If the rotary switch position is not set to the band, the emitter voltage of Q13 will become 
zero. Then Q14 will be turned ON and Q15 will be turned OFF, applying power to the motor 
(MOT3). 

When the rotary switch position is set to the desired band through the motor operation, and 
the slit of the gear directly coupled to the rotary switch shaft comes to the center of the 
photo-interrupter, its photo-transistor will be turned ON, and Q13 will become conductive; 
then Q14 will be turned OFF and Q15 ON, stopping the motor. So the rotary switch can be 
stopped at the center of the contact plate at any time. 


ies cin] 
Rotary Switch Control Circuit 


Band 
switching} 
unit 


Photo-interruptor 
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(6) WAIT Circuit 


To make the operating condition immediately after switching the band, this circuit operates 
to set the variable capacitors to the preset positions, and then to reset it to AUTO TUNE 
operation. 

In the rotary switch control circuit (see (5)) when the band is switched, the time constant 
circuit (C59, R53) operates. Q17 is turned ON by the Schmitt trigger circuit (Q16, Q21), and 
the PRESET mode is obtained by relay RL1. 

After about three seconds, Q17 is turned OFF, and the tuner is set in the AUTO TUNE 
mode. 

Q18 changes the mode to the preset mode when the tuner is turned OFF (TUNER switch is 
set to the OFF position). Q19 and Q20 light the AUTO-TUNE indicator in the AUTO TUNE 
mode. 


(7) BAND Switch Circuit (BAND SW) 

This circuit consists of the band switching transistors (Q1~Q7) and A/D converter (IC 1) for 
automatic band switching. When this device is operated in the automatic mode using 
ICOM's HF transceiver, the band control voltage output from the transceiver is applied to 
pin 9 of IC1 through buffers Q8 and Qg. In the same way, the reference voltage (8V) is also 
applied to pin 7. Then IC1 sets one of pins 1~6 and 11~16 to the ground level, according to 
the voltage applied to pin 9, turning ON one of the transistors Q1~Q7. 

When the band switching is done manually, one of the bases of Q1~Q7 is set to the ground 
level, so the transistor according to the selected band is turned ON. 
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(8) Power Circuit (EF-DC-DC) 

This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 
the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 
wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 
obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 
rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 
is obtained. 
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5 Block Diagram of Band Switching Unit Band Comtot Voltsve Gner 
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(8) Power Circuit (EF-DC-DC) 


This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 
the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 
wave rectified by D1 and D2, andis smoothed by C16. After that, the regulated voltage (12V) 
obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 
rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 
is obtained. 
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SECTION | 


Number of Semiconductors: 


Frequency Range: 


Power Capability: 


Impedance Matching: 
Output Terminals: 
Minimum Tune-up Power: 


Tune-up Time: 


Matching Accuracy (VSWR): 


Insertion Loss: 


Power Supply Requirements: 


Usable Condition: 
Dimensions: 


Weight: 


SPECIFICATIONS 


Transistor 36 
IC ; 10 
Diode 55 (IC-AT100:49) 


1.8 ~ 2.0 MHz (IC-AT100: tuner is bypassed) 
3.5 ~ 4.0 MHz 
1.0.~-7.3 MHz 

10.0 ~ 10.5 MHz 

14.0 ~ 14.5 MHz 

18.0 ~ 18.5 MHz 

21.0 ~ 21.5 MHz 

28.0 ~ 30.0 MHz 

(Auto band switching with IC-701/720/720A/730) 


500W (continuous)/1 kW (PEP) 
(IC-AT100: 100W/200W PEP) 


16.7 ~ 1509 to 500 resistive 
4 coaxial connectors 


50W (IC-AT100: 8W) 


4 ~7 seconds (when operating band has been changed) 


Less than 3 seconds (on the same band) 
Less than 1.2 (when auto-tuning) 
Less than 0.5 dB (when tuned up) 


13.8V DC (negative ground) +15% 0.5A max 
117V AC or 230V AC +10% 13W max 


Temperature —10°C ~ 60°C 
241(W) X 111(H) X 300(D) mm 


6.4 kg (IC-AT100: 5.0 kg) 


QUICK TUNING UP 
New developed detector circuit detects resistance and reactance of the load, and controls 
powerful motors to tune two variable capacitors. So the tune-up time is very short. 


AUTO BAND SWITCHING 

When the IC-720A or IC-701, or iC-720 or IC-730 (optional LDA unit installed) is used, band 
switching of this tuner can be controlled by the band switch of the IC-720/720A/730/701. 
This tuner has dual accessory sockets, so the auto band switching function can be used for 
IC-2KL linear amplifier at the same time. 


PRE-SETTABLE 
The matching circuit can be preset for each band, so you can make quick QSY’s, and have 
trouble-free operation. 


FOUR ANTENNA CONNECTORS 

This tuner has four coaxial sockets for antennas, and selects the suitable antenna for each 
band automatically. 

When the TUNER switch is turned off, this tuner can be used as an automatic antenna 
selector. 


TWO-WAY POWER SOURCE 
This tuner can be used with 13.8V DC or 117V AC (or 230V AC). 


a SiS OAR TI baad 


UNPACKING 

Carefully remove your tuner from the packing carton and examine it for signs of shipping 
damage. Should any be apparent, notify the delivering carrier or dealer immediately, 
stating the full extent of the damage. It is recommended you keep the shipping carton. In 
the event storage, moving, or reshipment becomes necessary, they come in handy. 
Accessory hardware, cables, etc., are packed with the tuner. Make sure you have not 
overlooked anything. 


[ eae 


ls (NG [ROMEO CNC Ros foo bs oon. 000 SG.ooniIon 1 5. Spare Fuse (0.2A or 0.1A) for AC ..... 2 
20 DG Power Cord te ase.serete soe tis eieac 1 6. Spare Fuse (3A) for DC .............. 2 
Sm ECONO MCAD ION Mii) mere een eee ner 1 Tis, SIUIAN ere eA le fa ne coco canis OMe OOO One 1 
4 Coaxial Cable (1m with PL-259's) ..... 1 (Inserted in the DC power socket) 


RECOMMENDATIONS FOR INSTALLATION 

1. Avoid placing the tuner in direct sunlight, high temperature, dusty or humid places. 

2. Place the unit so that the controls and switches can easily be handled and the 
indications can easily be read. 

3. For mobile installation, select the best location that can stand the weight of the unit and 
that does not interfere with your driving in any way. 

4. Use the Ground Lug! 


POWER SUPPLY 

For AC operation: 

The tuner has a built-in AC power supply. Connect the supplied AC power cord to the AC 
power socket on the rear panel of the unit, and the opposite side plug of the power cord into 
any convenient AC power outlet. Be sure that the jumper plug is inserted to the DC power 
socket on the rear panel, and the AC/DC switch is set at the AC position. 

When you wish to use the tuner with an AC power supply voltage other than the original 
one, you must make internal wiring modifications as per the following drawings. 


Power transformer’s primary wiring: 


For 100V AC For 117V AC For 230V AC 


(nn 
epeDeleQ ee” 


hua 


For DC operation: 
If you would like to use your car battery or any other DC power supply, be sure that its 


output voltage is 12~15V and the current capacity is at least 0.5A. 

The connection of the DC power cord supplied with the tuner is done in the following way: 
First make sure that the power switch of the unit is in the OFF position and the DC/AC 
switch is in the DC position. Connect the cord to the DC power supply with the RED lead to 
the positive terminal and the BLACK lead to the negative terminal. (Reverse connection will 
cause the protection circuit to operate and blow the fuse.) Connect the DC plug to the DC 
power socket on the rear panel of the unit. Refer to the drawing below. 


For AC operation 


Jumper Plug AC POWER 


1C-AT 100/500 


For DC operation 


& 


| RED Battery or 


1C-AT 100/500 


CABLE CONNECTIONS 
Connect the supplied cables with the transceiver, linear amplifier and antenna tuner 


according to the following illustrations. 


For the connection between the antenna terminal(s) and antenna(s), refer to section 
“Antenna terminal” on page 6. In order to prevent electrical shocks, TVI, BCI and other 
problems, be sure to connect a heavy wire, as short as possible, from a good earth point to 


the ground terminal of the sets. 


1C-720A+1C-2KL+1C-AT500 


1C-720A 


1C-AT500 a 
AC 


1C-PS15 1C-2KLPS receptacle 
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1C-720A+1C-AT100 
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|C-730 +!1C-AT100 

NOTE: When using the !C-730 and making its 
auto band switching function with the IC- 

AT100, the LDA unit must be installed in 

the IC-730. 
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When using a transceiver other than an ICOM transceiver, the auto band switching function 
does not work. in this case, set the band switch of the IC-AT500/AT 100 to the same band as 


your transceiver manually. 
The control cable is not needed for this connectidn. Refer to the following illustration. 


IC-AT100 with non-ICOM transceiver 
Antenna 


Coaxial cable 


x AC receptacies 


Antenna terminai 
This tuner is provided with four antenna terminals, connected as follows at the time of 
shipmeni. 


ANT4 ANTS ANT2 ANT1 
14-21-28 MHz 
IC-AT100 | 1.8 MHz | 3.5 MHz | 7:10 
Zi 3 z MHz (18) (24) 
IC-AT500 | 1.8 MHz | 3.5 MHz | 7:10 MHz ier ae ee 
(18) (24) 


(IC-AT100: The tuner circuit is bypassed on 1.8 MHz.) 


Changing the antenna terminal connections 

When you wish to use connections other than the original one, the connections can be 
changed by changing the internal wiring according to your antenna(s). Follow the steps 
below. 


(1) Disconnect the tuner from the AC power supply, antenna and transceiver, and remove 
the top cover from the tuner. 


(2) Internal wiring is as shown in the above illustrations. Connect the wires according to the 
antenna for the band used. After changing the connections, confirm that the solder has 
been correctly and firmly applied. 


Addition of Antenna Terminal 

The tuner has a space for an additional antenna connector under the name plate on the rear 
panel. If you wish to use an additional connector, remove the name plate and mountan SO- 
239 coaxial chassis connector to this space. 


Remove the name plate. 


ANTENNA 

This antenna tuner may not be effective with all antennas. Correct understanding of the 
antenna conditions will ensure effective use of this tuner. For example, let us suppose a tri- 
bander antenna (covering 14, 21 and 28 MHz) is used. 

This antenna is matched to the SSB frequencies on 14 and 28 MHz. On 21 MHz, itseems to 
be matched close to CW frequency. The antenna tuner may not be necessarily close to the 
matched frequency, but the output of the transceiver cannot be matched to CW frequency 
on 14 and 28 MHz with high SWR and to SSB frequency on 21 MHz. 

This antenna tuner is designed for such matching. The loss of the coaxial cable caused by 
high SWR cannot be improved, but use of this antenna tuner greatly alleviates overload for 
the final stage of the transceiver and eliminates harmonic radiation effectively. 

For your reference, the following shows graphically the loss of the coaxial cable due to high 
SWR. 
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Example of SWR Measurement 
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14.0 .100 .200 .300 -400 
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Additional loss due to high SWR 
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Feeder loss at SWR=1.0 (dB) 


Loss of Coaxial Cable 


Loss per 10m (dB) 


Frequency MHz 


Coaxial cable 350 7 i4; °° 20 reg 


3C-2V 0:25°5-0:35 050 0:61, S074 
5C-2V 0.16 30.23: 10:32, 0:39; (0:46 
7C-2V O13 O18 | (0126 (0:325 Oar 
10C-2V 0.11 O15, 0122 0:28" “O:3a 
5D-2V 0.18 0.25 037 O45 051 
8D-2V 0.12—5,0417- 6.23 0:20 (0:35 
RG-58/U 0.23 0.33 049 056 0.76 
RG-59/U 0:21, 0,30). .0:43 OS 0159 
RG-8/U O10 0.15) ~0!24 0:26. 7 O'sA 
RG-11/U 0125 O18 0:26 O325 O38 


This table shows the attenuation per 10 meters when 
used at SWR=1.0. The values given in this table are 
nominal, and may differ somewhat from actual 
values. The loss tends to increase due to secular 
change. 
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@ BAND SWITCH 


@ TUNER SWITCH 


POWER SWITCH 
Switches the supplied power, either AC or DC, to the set. 


TUNER SWITCH 

Switches the tuner circuit. In the ON position, the @ TUNER ON INDICATOR is lit 
and the set acts as an antenna tuner. In the OFF position, the tuner does not work and 
the output power of the transceiver is fed directly to the antenna. 


BAND SWITCH 

Selects the operating band of the set. When you use the IC-701 or IC-720A, or !C-720 
or iC-730 which has the optional LDA unit installed, set the BAND SWITCH in the 
AUTO position, then the operating band will follow that selected by the transceiver. 


BAND INDICATOR 
Indicates the operating band of the set. Make sure the band is the same band as the 


transceiver. 


TUNER ON INDICATOR 
Illuminates when the @ TUNER SWITCH is turned ON. 


WAIT INDICATOR 
\liuminates when the set is being preset, just after the power switch has been turned 
ON or the operating band has been changed. Don’t transmit while this indicator is lit. 


AUTO TUNE INDICATOR 
illuminates when the set is in the auto-tune condition. 
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REAR PANEL 


RF INPUT @ ANTENNA CONNECTORS 
CONNECTOR ACCESSORY 
SOCKETS 
aR 
Bs 
kus 
« | Sere! | DC POWER 
. | SOCKET 
: ® AC POWER 
cae SOCKET 
GROUND —. @ AC/DC SELECT 
TERMINAL SWITCH 
8. RF INPUT CONNECTOR 
Connects the supplied coaxial cable from the antenna connector of the transceiver or 
the linear amplifier. 
9. ANTENNA CONNECTORS 
Connects an antenna feeder with a PL-259 connector for each. 
A suitable antenna for each band will be selected by the band switch of the transceiver 
automatically. Refer to page 6 for details. 
10. ACCESSORY SOCKETS 
Connects the control cable from the transceiver and a linear amplifier (if used). You 
do not need to use these sockets when using a non-ICOM transceiver. (Refer to 
connections on page 16.) 
11 DC POWER SOCKET 
Connect the included DC power cable when DC operation is required. Connect the 
included jumper plug to this socket when AC operation is required. 
12. AC POWER SOCKET 
Connect the included AC power cable to this connector and the included jumper plug 
to the DC power connector for AC operation. 
13. AC/DC SELECT SWITCH 
Selector for AC operation or DC operation. 
14. GROUND TERMINAL 


To prevent electrical shock, TVI, BCI and other problems, be sure to ground the 
equipment through the GROUND TERMINAL. For best results use as heavy a gauge 
wire or strap as possible and make the connection as short as possible. 


CONTROLS UNDER ACCESS COVER 


@) AUTO TUNE/PRESET SWITCH 


@ PRESET TRIMMERS 


* @ PRESET INDICATORS 


15. AUTO TUNE/PRESET SWITCH 
Switches to auto tune condition or the preset condition. When this tuner is in 
operation, set this switch in the AUTO position. 


16. PRESET TRIMMERS 
Preset the input and output matching capacitors for each band. Refer to Preset 
Operating on page 12. 


17. PRESET INDICATORS 


Indicates the matching condition for the presetting. When the matching is performed, 
all LED’s will go out. 


Efe 
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Before using this tuner for the first time or after changing the antenna, carefully confirm that 
the connections conform to the connection procedure given in the section “CABLE 
CONNECTIONS” on page 4, and perform the following presetting. 


Preset Operation 

Presetting is an operation to set the variable capacitor to the optimum condition 
immediately after turning ON the power supply of this tuner or after switching the band. 
(1) Connect the tuner with the transceiver, antenna and SWR meter as follows: 


Cable connections for Presetting Antenne 


eta 


“IC-PS15 IC-720A SWR meter \C-AT500/IC-AT100 


i2 


(2) Turn ON the POWER switch and TUNER switch. Confirm that the AUTO/PRESET 
switch inside the top cover is set in the AUTO position. 


(3) Confirm that the bands of the transceiver, this tuner and the antenna are matched to one 
another, and transmit power 50 to 100W (IC-AT100: 10W) in the RTTY or CW mode. 
After confirming that the AUTO TUNE has operated and the reading of the SWR meter 
is reduced, stop transmitting. 


(4) Turn the two PRESET controls according to the bands inside the top cover, so that both 
upper and lower LED’s go off. The preset operation for this band is now completed. 
Repeat the same procedure for other bands. 


When the AUTO TUNE fails to operate: 

If the AUTO TUNE fails to operate in the step (2) above, the trouble is attributable to the 
following causes: 

1. The antenna SWR is 3 or more. 

The antenna must be adjusted to minimize its SWR. In this case, the tuner may be 

operated by the following procedures: 

(1) Set the AUTO/PRESET switch inside the top cover to the PRESET position, and 
turn the two trimmers for the operating band alternately so that the SWR meter will 
indicate “1.0”. 

(2) The matching capacitors are now set to the optimum condition, so set the 
AUTO/PRESET switch to the AUTO position. 


2. When the transmission output is reduced by the function of the transceiver protection 
circuit: 

(1) Set the AUTO/PRESET switch to PRESET, and turn the two trimmers for the 
operating band alternately. Observe the SWR meter to obtain sufficient output 
from the transceiver. 

(2) When sufficient output has been obtained, set the AUTO/PRESET switch to the 
AUTO position, and restart transmission. 
lf the AUTO TUNE operates, stop the transmission, and perform the preset 
operation according to the previous step (3). 


Flow Chart for Preset Operation 


Transmit with 
50~100W output (IC- 
AT100: 10W) 


Does the 
auto tuner 
Operate and the 
SWR go to 1.2 
or less? 

Is the output power 
reduced? 


Set the 
AUTO/PRESET 
Switch to the 
PRESET position 
and adjust the 
trimmers so that the 
SWA goes to near 
1.0 


Preset performed 


Make preset 
operation 


Set the 
AUTO/PRESET 
switch to the 
PRESET position, 
and adjust the 
trimmers so that the 
output is sufficient 
Then set the switch 
to the AUTO 
position 


Isa 
fimmer fully 
‘counterclockwise or 
clockwise? 


Adjust the antenna 
50 thal its SWR goes 
to 3.0 or less 


Set the 
AUTO/PRESET 

switch tothe AUTO 
position 


Adjust the 
transceiver 


Parasitic oscillation 
or heavy spurious 
radiation of the 
transceiver 


ee 
CAUTIONS 


To ensure correct operation of the tuner, carefully observe the following cautions: 


Does the 
SWR go to 
12 or less? 


(1) The variable capacitors, coil and rotary switch of this tuner are designed to have more 
than sufficient capacity; however, they may be burned or damaged if greater than rated 
power is input. Take sufficient care to prevent this. 
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(2) If the POWER switch and TUNER switch are turned ON or OFF, or the band switch is 
turned during transmission, a momentary unloaded condition may occur, damaging 
the final transistor(s) of the transceiver. This must be carefully avoided. 


(3) Do NOT start transmission when the WAIT indicator lights immediately after turning 
ON the power or after switching the operating band. 


(4) The coaxial cable is not designed for use at a high SWR condition, so keep the antenna 


at the lowest possible SWR. 
It should be noted that use of this tuner allows the impedance to be matched and the 
power to be fed effectively, but does not change the loss of the coaxial cable. 


MAINTENANCE 


Cleaning the Set 
If the set has dust or stains, wipe them off with a soft cloth. Never use thinner or other 
organic solvent, as this may cause the pain to peel off. 


Replacing the Fuse 
When the fuse has blown and the set fails to operate, remove the cause of the trouble, and 
replace the fuse with a rated one (0.2A for 117V AC, 0.1A for 230V AC, 3A for the DC power 


cord). 


1. Replacing the AC Fuse 
The fuse holder is located inside the tuner. Remove the top cover to replace the fuse. 


2. Replacing the DC Cord Fuse 
If the fuse of the DC power cord has blown, replace it with the rated one. 


Fuse holder for 
AC power supply 


IC-AT500 
TOP VIEW 


Antenna Connector 


Terminals Band Switcn 


Matching Coil 


Tuner/Bypass Switching 
Relay 


Band Switch Driving 


Motor \e | 


Tuner Control Unit ——> @iggmednemarat| eee — Matching Detection Coil 


AUTO/PRESET 
Switching Relay 


Detection Level Adjust Trimmer 
(Don't turn this trimmer.) 
Detecting Unit 


AUTO/PRESET 
Switch 


PRESET Trimmers-———_1* 


Matching Capacitors 


-— Capacitor Driving Motors 


SIDE VIEW 


AC Fuse Holder—, 


AC Power Transformer 
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IC-AT100 
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Tuner Control Unit———>} 


AUTO/PRESET 
Switching Relay 


Detection Level Adjust Trimmer 
(Don't turn this trimmer.) 
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ACC SOCKET CONNECTIONS 
The table below shows terminal connections for the accessory socket. 


COLO OLE) 
ODOUVOS 
QDOOGLGO® 
YOO OOH Outside view 


PIN No. FUNCTION 7 


ues 2 NC (no connection). 
3. Connected to transmit switch circuit. When grounded, the transceiver operates 
in the transmit mode. 
4~ 6. NC. 
Ue Output for external ALC voltage. 
8. Ground. 
9.~11. NC. 
12. Input for band switching control reference voltage (8V). 
13. Input for band switching control voltage. 
14.~24. NC. 
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Outline 

This tuner is a fully automatic antenna tuner for HF band, and is comprised of (1) matching 
circuit, (2) detecting circuit (DET), (3) control circuit, (4) preset control circuit, (5) rotary 
switch control circuit, (6) WAIT circuit, (7) BAND switch circuit and (8) POWER circuit. 


(1) Matching Circuit 

The matching circuit is shown in the following illustration. Input variable capacitor C12 and 
output variable capacitor C13 are connected to the motors, and are automatically set to the 
preset position for each band or proper position controlled by the control circuit. The tap of 
coil L2 is automatically set to the band specified by the rotary switch control circuit. 
The input and output variable capacitors are driven independently by the respective motors 
at the same time. This feature substantially reduces the tuning time, compared to a 
conventional device. Coil L2 uses the large-diameter steatite bobbin and large conductor to 
minimize the insertion loss for matching. 


a Matching Circuit 


INPUT OUTPUT 


L& 


(3 )}----------— 
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(2) Detecting Circuit 

The detecting circuit detects the resistance and reactance of the load, and sends them to 
the control circuit. 

The resistance is detected by L1, D1 and D2. The detecting voltage is OV when the 
resistance is 50Q. When the resistance is less than 50Q, the positive voltage is put out; when 
the resistance is more than 50Q, the negative voltage is put out. 

The high frequency current detected by L1 and Rd and high frequency voltage detected by 
C3~C5 are sent to phase comparators IC3~IC4 through TTL buffers of Q1 and Q2, 
respectively, to detect the reactance. Positive or negative voltage is put out from IC4, 
according to the delay or advance of the current with respect to voltage. 

The detecting circuit is given in the following block diagram. 


ye 


492 


| Resistance and Reactance Detecting Circuit 


INPUT OUTPUT 


rp 


Resistance 


detector 


Vg 


(3) Control Circuit (MAIN) 

The resistance component detecting voltage (Vx) and reactance component detecting 
voltage (Vg) obtained in the detecting circuit are fed to IC1A and IC2B, where the voltage is 
amplified; the current is amplified by Q1~Q4. This is used to drive the motors (MOT1 and 
MOT2). 


(4) Preset Control Circuit (MAIN) 

R1~R7 and R8~R14 of the main unit are trimmer resistors to determine the preset position 
of the variable capacitors for each band. They are mounted inside the top cover. 

When the AUTO/PRESET switch inside the top cover is set to PRESET, or power is turned 
ON, or immediately after the operating band is switched, the voltage divided by one of the 
trimmer resistors R1~R7, R15 and R16, and the voltage obtained through control R1 which 
is directly coupled to the variable capacitor are compared and amplified by IC1B. By a 
similar operation, the voltae divided by one of R8~R14, R25 and R26, and the voltage from 
R2 are compared and amplified by 1|C2A. These drive the motors and determine the 
positions of the variable capacitors. 
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(5) Rotary Switch Control Circuit (MAIN EF) 

This circuit is designed to set the rotary switch position to the desired operating band. 
lf the rotary switch position is not set to the band, the emitter voltage of Q13 will become 
zero. Then Q14 will be turned ON and Q15 will be turned OFF, applying power to the motor 
(MOTS3). 

When the rotary switch position is set to the desired band through the motor operation, and 
the slit of the gear directly coupled to the rotary switch shaft comes to the center of the 
photo-interrupter, its photo-transistor will be turned ON, and Q13 will become conductive; 
then Q14 will be turned OFF and Q15 ON, stopping the motor. So the rotary switch can be 
stopped at the center of the contact plate at any time. 


‘F tak. 
Rotary Switch Control Circuit 


Photo-interruptor 


(6) WAIT Circuit 

To make the operating condition immediately after switching the band, this circuit operates 
to set the variable capacitors to the preset positions, and then to reset it to AUTO TUNE 
operation. 

In the rotary switch control circuit (see (5)) when the band is switched, the time constant 
circuit (C59, R53) operates. Q17 is turned ON by the Schmitt trigger circuit (Q16, Q21), and 
the PRESET mode is obtained by relay RL1. 

After about three seconds, Q17 is turned OFF, and the tuner is set in the AUTO TUNE 
mode. 

Q18 changes the mode to the preset mode when the tuner is turned OFF (TUNER switch is 
set to the OFF position). Q19 and Q20 light the AUTO-TUNE indicator in the AUTO TUNE 
mode. 


(7) BAND Switch Circuit (BAND SW) 

This circuit consists of the band switching transistors (Q1~Q7) and A/D converter (1C1) for 
automatic band switching. When this device is operated in the automatic mode using 
ICOM's HF transceiver, the band control voltage output from the transceiver is applied to 
pin 9 of IC1 through buffers Q8 and Q9. In the same way, the reference voltage (8V) is also 
applied to pin 7. Then IC1 sets one of pins 1~6 and 11~16 to the ground level, according to 
the voltage applied to pin 9, turning ON one of the transistors Q1~Q7. 

When the band switching is done manually, one of the bases of Q1~Q7 is set to the ground 
level, so the transistor according to the selected band is turned ON. 
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Block Diagram of Band Switching Unit 
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(8) Power Circuit (EF-DC-DC) 


Band Control Voltage Chart 


BAND (MHz) } Band Control Voltage 
7.0 ~ 8.0V 
6.0 ~ 6.5V 
5.0 ~ 5.5V 
4.0 ~4.5V 
3.0 ~ 3.5V 
2.0 ~ 2.5V 

0~ 1.2V 


This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 
the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 
wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 
obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 
rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 


is obtained. 
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Block Diagram of Band Switching Unit oa Control Voltage Chart 


BAND (MHz) | Band Control Voltage 
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(8) Power Circuit (EF-DC-DC) 

This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 
the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 
wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 
obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 
rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 
is obtained. 
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| SECTION | 


Number of Semiconductors: 


Frequency Range: 


Power Capability: 


Impedance Matching: 
Output Terminals: 
Minimum Tune-up Power: 


Tune-up Time: 


Matching Accuracy (VSWR): 


Insertion Loss: 


Power Supply Requirements: 


Usable Condition: 
Dimensions: 


Weight: 


Transistor 36 

IC i 10 

Diode 55 (IC-AT100:49) 
1.8 ~ 2.0 MHz (IC-AT100: tuner is bypassed) 
3.5 ~ 4.0 MHz 
7.0 ~-7.3.MHz 

10.0 ~ 10.5 MHz 

14.0 ~ 14.5 MHz 

18.0 ~ 18.5 MHz 

21.0.2 21-9 MHz 

28.0 ~ 30.0 MHz 

(Auto band switching with 1C-701/720/720A/730) 


500W (continuous)/1 kW (PEP) 
(1C-AT100: 100W/200W PEP) 


16.7 ~ 150Q to 50 resistive 
4 coaxial connectors 
50W (IC-AT100: 8W) 


4 ~7 seconds (when operating band has been changed) 
Less than 3 seconds (on the same band) 


Less than 1.2 (when auto-tuning) 
Less than 0.5 dB (when tuned up) 


13.8V DC (negative ground) +15% 0.5A max 
117V AC or 230V AC +10% 13W max 


Temperature —10°C ~ 60°C 
241(W) X 111(H) X 300(D) mm 


6.4 kg (IC-AT100: 5.0 kg) 


== 


QUICK TUNING UP 
New developed detector circuit detects resistance and reactance of the load, and controls 
powerful motors to tune two variable capacitors. So the tune-up time is very short. 


AUTO BAND SWITCHING 

When the IC-720A or IC-701, or [C-720 or IC-730 (optional LDA unit installed) is used, band 
switching of this tuner can be controlled by the band switch of the IC-720/720A/730/701. 
This tuner has dual accessory sockets, so the auto band switching function can be used for 
IC-2KL linear amplifier at the same time. 


PRE-SETTABLE 
The matching circuit can be preset for each band, so you can make quick QSY’s, and have 
trouble-free operation. 


FOUR ANTENNA CONNECTORS 

This tuner has four coaxial sockets for antennas, and selects the suitable antenna for each 
band automatically. 

When the TUNER switch is turned off, this tuner can be used as an automatic antenna 
selector. 


TWO-WAY POWER SOURCE 
This tuner can be used with 13.8V DC or 117V AC (or 230V AC). 


cep vers pra nein: AV RAR, 


UNPACKING 

Carefully remove your tuner from the packing carton and examine it for signs of shipping 
damage. Should any be apparent, notify the delivering carrier or dealer immediately, 
stating the full extent of the damage. It is recommended you keep the shipping carton. In 
the event storage, moving, or reshipment becomes necessary, they come in handy. 
Accessory hardware, cables, etc., are packed with the tuner. Make sure you have not 
overlooked anything. 


lem G POWEH GONG ccc arewiriecs. comes oietnie tienen 1 5. Spare Fuse (0.2A or 0.1A) for AC ..... 2 
cap G Power Corndncmcm bien st aisccreietne ere 1 6uiSpare:Fuse (SA) for DGirere..o-.... «- 2 
oh (CoyuielOecle linia: oacbucompoasacmae 1 H, Allan exel AU iele ica c oto 0.4 onOe coe 1 
4 Coaxial Cable (1m with PL-259’s) ..... 1 (Inserted in the DC power socket) 


RECOMMENDATIONS FOR INSTALLATION 

1. Avoid placing the tuner in direct sunlight, high temperature, dusty or humid places. 

2. Place the unit so that the controls and switches can easily be handled and the 
indications can easily be read. 

3. For mobile installation, select the best location that can stand the weight of the unit and 
that does not interfere with your driving in any way. 

4. Use the Ground Lug! 


POWER SUPPLY 

For AC operation: 

The tuner has a built-in AC power supply. Connect the supplied AC power cord to the AC 
power socket on the rear panel of the unit, and the opposite side plug of the power cord into 
any convenient AC power outlet. Be sure that the jumper plug is inserted to the DC power 
socket on the rear panel, and the AC/DC switch is set at the AC position. 

When you wish to use the tuner with an AC power supply voltage other than the original 
one, you must make internal wiring modifications as per the following drawings. 


Power transformer’s primary wiring: 


For 100V AC For 117V AC For 230V AC 


For DC operation: 

If you would like to use your car battery or any other DC power supply, be sure that its 
output voltage is 12~15V and the current capacity is at least 0.5A. 

The connection of the DC power cord supplied with the tuner is done in the following way: 
First make sure that the power switch of the unit is in the OFF position and the DC/AC 
switch is in the DC position. Connect the cord to the DC power supply with the RED lead to 
the positive terminal and the BLACK lead to the negative terminal. (Reverse connection will 
cause the protection circuit to operate and blow the fuse.) Connect the DC plug to the DC 
power socket on the rear panel of the unit. Refer to the drawing below. 


For AC operation 


Jumper Plug Series 


1C-AT 100/500 


For DC operation 


1C-AT 100/500 


CABLE CONNECTIONS 
Connect the supplied cables with the transceiver, linear amplifier and antenna tuner 
according to the following illustrations. 


For the connection between the antenna terminal(s) and antenna(s), refer to section 
“Antenna terminal” on page 6. In order to prevent electrical shocks, TVI, BCI and other 
problems, be sure to connect a heavy wire, as short as possible, from a good earth point to 
the ground terminal of the sets. 

pa a 
1C-720A+1C-2KL+1C-AT500 


(8101801816188 101818101018 101818.8.8 


18 


1C-720A 


1C-AT500 => 
ce ® 


AC 
ie 1C-PS15 1C-2KLPS receptacle 


1C-720A+1C-AT100 


i rE 
[C-PS15 


1C-AT100 Ti receptacles 
Z 7 . = al 


1C-730 +1C-AT100 


NOTE: When using the IC-730 and making its 
auto band switching function with the IC- 
AT100, the LDA unit must be installed in 
the IC-730. 


1C-AT100 


Aires 


AC 
~ receptacles | 


sigs 


When using a transceiver other than an ICOM transceiver, the auto band switching function 
does not work. in this case, set the band switch of the IC-AT500/AT 100 to the same band as 
your transceiver manually. 

The control cable is not needed for this connectidn. Refer to the following illustration. 


IC-AT100 with non-ICOM transceiver 
Antenna 


Coaxial cable 


AC receptacles 


Antenna terminai 
This tuner is provided with four antenna terminals, connected as follows at the time of 


shipment. 
ANT4 | ANTS ANT2 ANTI 
14-21-28 MHz 
IC-AT100 | 1.8 MHz | 3.5 MHz | 7-1 
Zl 13 Zz 0 MHz (18) (24) 
14:21:28 MHz 
1C-AT500 | 1.8 MHz | 3.5 MHz | 7-1 
Zz iz | 7-10 MHz (18) (24) 


(1C-AT100: The tuner circuit is bypassed on 1.8 MHz.) 


14MHz 


10MHz 
7MHz 


3.5MHz 


Changing the antenna terminal connections 

When you wish to use connections other than the original one, the connections can be 
changed by changing the internal wiring according to your antenna(s). Follow the steps 
below. 


(1) Disconnect the tuner from the AC power supply, antenna and transceiver, and remove 
the top cover from the tuner. 


(2) Internal wiring is as shown in the above illustrations. Connect the wires according to the 
antenna for the band used. After changing the connections, confirm that the solder has 
been correctly and firmly applied. 


Addition of Antenna Terminal 

The tuner has a space for an additional antenna connector under the name plate on the rear 
panel. If you wish to use an additional connector, remove the name plate and mount an SO- 
239 coaxial chassis connector to this space. 


Remove the name plate. 


Eas 


ANTENNA 

This antenna tuner may not be effective with all antennas. Correct understanding of the 
antenna conditions will ensure effective use of this tuner. For example, let us suppose a tri- 
bander antenna (covering 14, 21 and 28 MHz) is used. 

This antenna is matched to the SSB frequencies on 14 and 28 MHz. On 21 MHz, it seems to 
be matched close to CW frequency. The antenna tuner may not be necessarily close to the 
matched frequency, but the output of the transceiver cannot be matched to CW frequency 
on 14 and 28 MHz with high SWR and to SSB frequency on 21 MHz. 

This antenna tuner is designed for such matching. The loss of the coaxial cable caused by 
high SWR cannot be improved, but use of this antenna tuner greatly alleviates overload for 
the final stage of the transceiver and eliminates harmonic radiation effectively. 

For your reference, the following shows graphically the loss of the coaxial cable due to high 
SWR. 


eli DA 


Example of SWR Measurement 


.500 


Frequency 


Additional loss due to high SWR Loss of Coaxial Cable 
Loss per 10m (dB) 
10. oe 
pos Frequency MHz 
fon) 4 aes 
as i Hh Coaxial cable =e uy 21 26 
g ne Be 3C-2V 0.25 035 050 061 O71 
Tet 260% 5C-2V 0.16 0.23 032 039 0.46 
= (mame s fll 7C-2V 0.13 018 626° 0.32 082 
= De HE 10C-2V O44" 0:15: 0/22 0.285 N0s4 
° , 5D-2V 0.18 0.25 037 0.45 051 
5 bea | Let 8D-2V 0.12 017 023 0.20 0.35 
= canner o ance RG-58/U 0.23 0.33 049 056 0.76 
2 Mimsp.wasaarait RG-59/U 0.21 0.30 0.43 0.51 0.59 
By 8 AB 1824 g RG-8/U O10 O45" "0.21 -- 026 Gas 
6B aia AAT RG-11/U 0.12 0.18 0.26 0.32 0.38 
Be Pr ee 
= 2 Avra TH This table shows the attenuation per 10 meters when 
3 Oamure used at SWR=1.0. The values given in this table are 
os ——— - <i t J nominal, and may differ somewhat from actual 


values. The loss tends to increase due to secular 


Feeder loss at SWR=1.0 (dB) change. 


@ POWER SWITCH 


@ TUNER SWITCH 


FRONT PANEL 


© WAIT INDICATOR 


@ AUTO TUNER INDICATOR @ TUNER ON 
INDICATOR 
rere 
AP PULL AUTOMATIC ANTIONA TONES 
@ BAND 
INDICATOR 


@ BAND SWITCH 


POWER SWITCH 
Switches the supplied power, either AC or DC, to the set. 


TUNER SWITCH 

Switches the tuner circuit. In the ON position, the @ TUNER ON INDICATOR is lit 
and the set acts as an antenna tuner. In the OFF position, the tuner does not work and 
the output power of the transceiver is fed directly to the antenna. 


BAND SWITCH 

Selects the operating band of the set. When you use the IC-701 or IC-720A, or IC-720 
or iC-730 which has the optional LDA unit installed, set the BAND SWITCH in the 
AUTO position, then the operating band will follow that selected by the transceiver. 


BAND INDICATOR 
Indicates the operating band of the set. Make sure the band is the same band as the 


transceiver. 


TUNER ON INDICATOR 
Illuminates when the @) TUNER SWITCH is turned ON. 


WAIT INDICATOR 
Illuminates when the set is being preset, just after the power switch has been turned 
ON or the operating band has been changed. Don’t transmit while this indicator is lit. 


AUTO TUNE INDICATOR 
{lluminates when the set is in the auto-tune condition. 


Soe 


REAR PANEL 


RF INPUT O) ANTENNA CONNECTO 
RS 
CONNECTOR ACCESSORY 


SOCKETS 


eae @ DC POWER 
| SOCKET 
2 @® AC POWER 


SOCKET 
@ GROUND —. @ AC/DC SELECT 
TERMINAL SWITCH 
8. RF INPUT CONNECTOR 


10. 


11 


12. 


13, 


14. 


Connects the supplied coaxial cable from the antenna connector of the transceiver or 
the linear amplifier. 


ANTENNA CONNECTORS 

Connects an antenna feeder with a PL-259 connector for each. 

A suitable antenna for each band will be selected by the band switch of the transceiver 
automatically. Refer to page 6 for details. 


ACCESSORY SOCKETS 
Connects the control cable from the transceiver and a linear amplifier (if used). You 
do not need to use these sockets when using a non-ICOM transceiver. (Refer to 
connections on page 16.) 


DC POWER SOCKET 
Connect the included DC power cable when DC operation is required. Connect the 
included jumper plug to this socket when AC operation is required. 


AC POWER SOCKET ) 
Connect the included AC power cable to this connector and the included jumper plug 
to the DC power connector for AC operation. 


AC/DC SELECT SWITCH 
Selector for AC operation or DC operation. 


GROUND TERMINAL 

To prevent electrical shock, TVI, BCI and other problems, be sure to ground the 
equipment through the GROUND TERMINAL. For best results use as heavy a gauge 
wire or strap as possible and make the connection as short as possible. 


CONTROLS UNDER ACCESS COVER 


@ AUTO TUNE/PRESET SWITCH — 


PRESET TRIMMERS 


’ @ PRESET INDICATORS 


15. AUTO TUNE/PRESET SWITCH 
Switches to auto tune condition or the preset condition. When this tuner is in 
operation, set this switch in the AUTO position. 


16. PRESET TRIMMERS 
Preset the input and output matching capacitors for each band. Refer to Preset 
Operating on page 12. 


17. PRESET INDICATORS \ 
Indicates the matching condition for the presetting. When the matching is performed, 
all LED’s will go out. 


Before using this tuner for the first time or after changing the antenna, carefully confirm that 
the connections conform to the connection procedure given in the section “CABLE 
CONNECTIONS” on page 4, and perform the following presetting. 


Preset Operation 

Presetting is an operation to set the variable capacitor to the optimum condition 
immediately after turning ON the power supply of this tuner or after switching the band. 
(1) Connect the tuner with the transceiver, antenna and SWR meter as follows: 


Cable connections for Presetting Antares 


‘IC-PS15.—s«IC-720A 


(2) Turn ON the POWER switch and TUNER switch. Confirm that the AUTO/PRESET 
switch inside the top cover is set in the AUTO position. 


(3) Confirm that the bands of the transceiver, this tuner and the antenna are matched to one 
another, and transmit power 50 to 100W (IC-AT100: 10W) in the RTTY or CW mode. 
After confirming that the AUTO TUNE has operated and the reading of the SWR meter 
is reduced, stop transmitting. 


(4) Turn the two PRESET controls according to the bands inside the top cover, so that both 
upper and lower LED’s go off. The preset operation for this band is now completed. 
Repeat the same procedure for other bands. 


When the AUTO TUNE fails to operate: 
If the AUTO TUNE fails to operate in the step (2) above, the trouble is attributable to the 
following Causes: 


1. The antenna SWR is 3 or more. 

The antenna must be adjusted to minimize its SWR. In this case, the tuner may be 

operated by the following procedures: 

(1) Set the AUTO/PRESET switch inside the top cover to the PRESET position, and 
turn the two trimmers for the operating band alternately so that the SWR meter will 
indicate “1.0”. 

(2) The matching capacitors are now set to the optimum condition, so set the 
AUTO/PRESET switch to the AUTO position. 


1 


2. When the transmission output is reduced by the function of the transceiver protection 
circuit: 

(1) Set the AUTO/PRESET switch to PRESET, and turn the two trimmers for the 
operating band alternately. Observe the SWR meter to obtain sufficient output 
from the transceiver. 

(2) When sufficient output has been obtained, set the AUTO/PRESET switch to the 
AUTO position, and restart transmission. 

If the AUTO TUNE operates, stop the transmission, and perform the preset 
operation according to the previous step (3). 


Flow Chart for Preset Operation 
Transmit with 
50~100W output (IC- 
AT100: 10W) 
Geen the 
operate and the Make preset Preset performed 
SWR go to 1.2 Operation 
or less 
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AUTO/PRESET 
switch to the 
PRESET position 
and adjust the 
trimmers so that the ~ See 
output is sufficient 4 
Then set the switch 
to the AUTO 
position 
Set the 
AUTO/PRESET 
switch to the 
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and adjust the 
trimmers so thal the 
SWR goes to near 
10. 
Isa 
rimmer fully Adjust the antenna 
counterclockwise or 30 that its SWR goes 
clockwise? to 3.0 or less. 
Set the 
Adjust the AUTO/PRESET 
transceiver switch tothe AUTO 
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Parasitic oscillation 
or Neavy spurious ee ae 
radiation of the 12 eee 
transceiver 


CAUTIONS 
To ensure correct operation of the tuner, carefully observe the following cautions: 
(1) The variable capacitors, coil and rotary switch of this tuner are designed to have more 


than sufficient capacity; however, they may be burned or damaged if greater than rated 
power is input. Take sufficient care to prevent this. 


(gue 


peppy TAL 


(2) lf the POWER switch and TUNER switch are turned ON or OFF, or the band switch is 
turned during transmission, a momentary unloaded condition may occur, damaging 
the final transistor(s) of the transceiver. This must be carefully avoided. 


(3) Do NOT start transmission when the WAIT indicator lights immediately after turning 
ON the power or after switching the operating band. 


(4) The coaxial cable is not designed for use at a high SWR condition, so keep the antenna 


at the lowest possible SWR. 
It should be noted that use of this tuner allows the impedance to be matched and the 
power to be fed effectively, but does not change the loss of the coaxial cable. ~ 


MAINTENANCE 


Cleaning the Set 
lf the set has dust or stains, wipe them off with a soft cloth. Never use thinner or other 
organic solvent, as this may cause the pain to peel off. 


Replacing the Fuse 

When the fuse has blown and the set fails to operate, remove the cause of the trouble, and 
replace the fuse with a rated one (0.2A for 117V AC, 0.1A for 230V AC, 3A for the DC power 
cord). 


1. Replacing the AC Fuse 
The fuse holder is located inside the tuner. Remove the top cover to replace the fuse. 


2. Replacing the DC Cord Fuse 
If the fuse of the DC power cord has blown, replace it with the rated one. 


Fuse holder for 
AC power supply 
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SIDE VIEW 
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ACC SOCKET CONNECTIONS 
The table below shows terminal connections for the accessory socket. 
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Outside view 


FUNCTION 


NC (no connection). 

Connected to transmit switch circuit. When grounded, the transceiver operates 
in the transmit mode. 

NC. 

Output for external ALC voltage. 

Ground. 

NC. 

Input for band switching control reference voltage (8V). 

Input for band switching control voltage. 

NC. 


Outline 

This tuner is a fully automatic antenna tuner for HF band, and is comprised of (1) matching 
circuit, (2) detecting circuit (DET), (3) control circuit, (4) preset control circuit, (5) rotary 
switch control circuit, (6) WAIT circuit, (7) BAND switch circuit and (8) POWER circuit. 


(1) Matching Circuit 

The matching circuit is shown in the following illustration. Input variable capacitor C12 and 
output variable capacitor C13 are connected to the motors, and are automatically set to the 
preset position for each band or proper position controlled by the control circuit. The tap of 
coil L2 is automatically set to the band specified by the rotary switch control circuit. 
The input and output variable capacitors are driven independently by the respective motors 
at the same time. This feature substantially reduces the tuning time, compared to a 
conventional device. Coil L2 uses the large-diameter steatite bobbin and large conductor to 
minimize the insertion loss for matching. 


= Matching Circuit tH 


OUTPUT 


(2) Detecting Circuit 

The detecting circuit detects the resistance and reactance of the load, and sends them to 
the control circuit. 

The resistance is detected by L1, D1 and D2. The detecting voltage is OV when the 
resistance is 50Q. When the resistance is less than 50Q, the positive voltage is put out; when 
the resistance is more than 50Q, the negative voltage is put out. 

The high frequency current detected by L1 and R5 and high frequency voltage detected by 
C3~C5 are sent to phase comparators IC3~IC4 through TTL buffers of Q1 and Q2, 
respectively, to detect the reactance. Positive or negative voltage is put out from IC4, 
according to the delay or advance of the current with respect to voltage. 

The detecting circuit is given in the following block diagram. 
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Resistance and Reactance Detecting Circuit 


INPUT OUTPUT 
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Resistance 


detector 


(3) Control Circuit (MAIN) 

The resistance component detecting voltage (Vx) and reactance component detecting 
voltage (Vg) obtained in the detecting circuit are fed to IC1A and IC2B, where the voltage is 
amplified; the current is amplified by Q1~Q4. This is used to drive the motors (MOT1 and 
MOT2). 


(4) Preset Control Circuit (MAIN) 

R1~R7 and R8~R14 of the main unit are trimmer resistors to determine the preset position 
of the variable capacitors for each band. They are mounted inside the top cover. 

When the AUTO/PRESET switch inside the top cover is set to PRESET, or power is turned 
ON, or immediately after the operating band is switched, the voltage divided by one of the 
trimmer resistors R1~R7, R15 and R16, and the voltage obtained through control R1 which 
is directly coupled to the variable capacitor are compared and amplified by IC1B. By a 
similar operation, the voltae divided by one of R8~R14, R25 and R26, and the voltage from 
R2 are compared and amplified by IC2A. These drive the motors and determine the 
positions of the variable capacitors. 
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(5) Rotary Switch Control Circuit (MAIN EF) 

This circuit is designed to set the rotary switch position to the desired operating band. 
If the rotary switch position is not set to the band, the emitter voltage of Q13 will become 
zero. Then Q14 will be turned ON and Q15 will be turned OFF, applying power to the motor 
(MOT3). 

When the rotary switch position is set to the desired band through the motor operation, and 
the slit of the gear directly coupled to the rotary switch shaft comes to the center of the 
photo-interrupter, its photo-transistor will be turned ON, and Q13 will become conductive; 
then Q14 will be turned OFF and Q15 ON, stopping the motor. So the rotary switch can be 
stopped at the center of the contact plate at any time. 
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Rotary Switch Control Circuit 


Photo-interruptor 


(6) WAIT Circuit 

To make the operating condition immediately after switching the band, this circuit operates 
to set the variable capacitors to the preset positions, and then to reset it to AUTO TUNE 
operation. 

In the rotary switch control circuit (see (5)) when the band is switched, the time constant 
circuit (C59, R53) operates. Q17 is turned ON by the Schmitt trigger circuit (Q16, Q21), and 
the PRESET mode is obtained by relay RL1. 

After about three seconds, Q17 is turned OFF, and the tuner is set in the AUTO TUNE 
mode. 

Q18 changes the mode to the preset mode when the tuner is turned OFF (TUNER switch is 
set to the OFF position). Q19 and Q20 light the AUTO-TUNE indicator in the AUTO TUNE 
mode. 


(7) BAND Switch Circuit (BAND SW) 

This circuit consists of the band switching transistors (Q1~Q7) and A/D converter (1C1) for 
automatic band switching. When this device is operated in the automatic mode using 
ICOM'’s HF transceiver, the band control voltage output from the transceiver is applied to 
pin 9 of IC1 through buffers Q8 and Q9. In the same way, the reference voltage (8V) is also 
applied to pin 7. Then IC1 sets one of pins 1~6 and 11~16 to the ground level, according to 
the voltage applied to pin 9, turning ON one of the transistors Q1~Q7. 

When the band switching is done manually, one of the bases of Q1~Q7 is set to the ground 
level, so the transistor according to the selected band is turned ON. 
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Block Diagram of Band Switching Unit 
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(8) Power Circuit (EF-DC-DC) 
This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 
the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 
wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 
obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 
rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 


is obtained. 
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Band Control Voltage Chart 
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(8) Power Circuit (EF-DC-DC) 
This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 
the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 
wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 
obtained from voltage regulator !C2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 
rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 


is obtained. 


Band Control Voltage Chart 
BAND (MHz) | Band Control Voltage 
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